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JOB  -  1 

01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

01/CARLISLE  BARRACKS,  PA 

01/DEPARTMENT  OF  THE  ARMY 

01/BENATEC  ASSOCIATES 

01/BUILOING  318 

08/CARLISLE 

09 /MAY /SEP//// APR/OCT 

10/CLTD-CLF 

11///ZONE 

LOAD  -  1 

19/1/BASE  BUILDING 

20/1/1 /LIVING  ROOM/254/1/1/.8/.45/10.7 

20/2/1/DINING  ROOM/2O9/1/1/.8/.45/10.7 

20/3/1/BEDROOM/248/1/1/.8/.45/1O.8 

20/4/1/BEDROOM/116/1/1/0//10.8 

20/5/1/STUDY/228/1/1/0//8 . 5 

20/6/2 /KITCHEN/1 75 /l/l/ . 8/ . 45/10. 7 

20/7/2/LAUNDRY/22/1/1/.8/.45/10.7 

2O/8/2/BEDROOM/157/1/1/.8/.45/10.8 

20/9/2/BATH/41/1/1/0//10.8 

20 /10/2/BATH /47/1/1/0//8. 5 

21/M////CBLQTX///CBLQTX 

22/3/1/N0/82/1//171 

22/4/1/YES////171 

22/5/1/YES////159 

22/8/1/N0/66/1//171 

22/9/1/YES////171 

22/10/1  /YES////159 

24/1/1/19/9. 75//167/20 

24/1/2/13/9. 75//167/110 

24/2/1/14/9. 75//167/110 

24/3/1/19/9. 8//167/20 

24/3/2/14. 7/9. 8//167/110 

24/4/1/13 . 7/9 . 8//167/110 

24/4/2/8. 7/9. 8//167/200 

24/5/1/14. 7/7. 5//167/20 

24/5/2/13. 7/7. 5//167/110 

24/5/3/3/7. 5//167/290 

24/6/1/14/9. 75//167/110 

24/6/2/9. 3/9. 75//167/2O0 

24/7/1/4. 3/9. 75//167/110 

24/7/2/4. 3/9. 75//167/200 

24/8/1/11/9.8//167/110 

24/8/2/4. 3/9. 8//167/20O 

24 /9 /I /5. 3/9. 8 //16 7/200 

24/10/1/5/7. 5//167/110 

25/1/1/5. 5/2/2/. 55/. 57 

25/1/2/5. 5/2/1/. 55/. 57 

25/2/1/8/6/1/. 55/. 57 

25/3/1/5. 5/2. 25/3/. 55/. 57 

25/3/2/5 .5/2/1/. 81/. 64 

25/4/1/5. 5/2. 25/1/. 55/. 57 

25/4/2/5. 5/2. 25/1/. 55/. 57 

25/5/1/3. 5/1. 25/2/. 81/. 64 

25/6/1/4/2. 25/1/. 55/. 57 

25/6/2/4/2. 25/1/. 55/. 57 

25/7/2/5. 5/1. 75/1/. 55/. 57 


LINE 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


CONTENTS  OF  :  E:\CB318.TM 


25/8/1/5. 5/2. 25/1/. 55/. 57 
25/8/2/5. 5/1. 75/1/. 55/. 57 
25/9/1/5. 5/1. 5/1/. 55/. 57 
25/10/1/3/1. 25/1/. 81/. 64 

26 /M/CBLQP/CBL0L/OFF//OFF/CBL0C LG/OFF/OFF/OFF/OFF 

27/M/374/SF-PERS/23O/190  /  .5/lJATT-SF/INCAND 

29/1 /////. 32 /CFM-S F/ . 32 /CFM-SF 

29/2/////.32/CFM-SF/.32/CFM~SF 

29/3/////.32/CFM-SF/.32/CFM-SF 

29/4 /////. 32/C FM-SF/. 32/C FM-SF 

29/5/////.32/CFM-SF/ . 32/CFM-SF 

29/6///////.32/CFM-SF 

29/7///////. 32/CFM-SF 

29/8/////// . 32/CFM-SF 

29/9///////. 32/CFM-SF 

29/10///////. 32/CFM-SF 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1/PTAC 

41/1/1/1 

42/1/. 2 

45/1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

40/2/RAD 

41/2/1/2 

45/2/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 
EQUIPMENT  -  1 

59/1/CARLISLE///BASE  BUILDING 

60/1/1/PKPLANT/l/l 

62/1/EQ1161/8 

65/1/1//2/2 

67/1 /EQ2102/1 

69/1/EQ4003 

LOAD  -  2 

19/2/WALL  fi  ROOF  INSULATION 

20 /I /I /LIVING  ROOM/254/1/1/.8/.45/10.7 

20/2/1/DINING  ROOM/209/1/1/.8/.45/10.7 

20 /3 /1/BEDROOM /248/1/1/.  8/. 45/10. 8 

20/4/1/BEDROOM/116/1/1/0//10.8 

20/5/1/STUDY/228/1/1/0//8 . 5 

20 /6/2 /KITCHEN /175 /I /!/ .8/. 4  5/10 . 7 

20 /7/2 /LAUNDRY/22/1 /I /. 8/ . 45/10. 7 

20/8/2 /BEDROOM/157/1/1/.  8/.  45/10. 8 

20/9/2/BATH/41/1/1/0//10 . 8 

20/10/2/BATH/4  7/1/1/0//8 . 5 

21/M////CBLQTX///CBLQTX 

22/3/1/N0/82/1//191 

22/4/1/YES////191 

22/5/1/YES////125 

22/8/1/N0/66/1//191 

22/9/1/YES////191 

22/10/1/YES////125 

24/1/1/19/9 . 75/ /126/20 

24/1/2/13/9.75//126/110 

24/2/1/14/9. 75//126/110 

24/3/1/19/9. 8//126/20 

24/3/2/14. 7/9. 8//126/110 

24/4/1/13. 7/9. 8//126/110 

24/4/2/8. 7/9. 8//126/200 


CONTENTS  OF  :  E:\CB318.TM 
LINE  # - 

117  24/5/1/14. 7/7. 5//126/20 

118  24/5/2/13. 7/7. 5//126/110 

119  24/5/3/3/7 . 5//126/290 

120  24/6/1/14/9. 75//126/110 

121  24/6/2/9. 3/9. 75//126/200 

122  24/7/1/4.3/9. 75//126/110 

123  24/7/2/4.3/9. 75//126/200 

124  24/8/1/11/9. 8//126/110 

125  24/8/2/4. 3/9. 8//126/20O 

126  24/9/1/5 . 3/9 . 8//126/200 

127  24/10/1/5/7. 5//126/110 

128  25/1/1/5. 5/2/2/. 55/. 57 

129  25/1/2/5. 5/2/1/, 55/. 57 

130  25/2/1/8/6/1/. 55/. 5 7 

131  25/3/1/5. 5/2. 25/3/, 55/. 57 

132  25/3/2/5 . 5/2/1/ , 81 /. 64 

133  25/4/1/5 . 5/2 . 25/1 /. 55/ . 57 

134  25/4/2/5. 5/2. 25/1/. 55/. 57 

135  25/5/1/3 . 5/1 . 25/2/ . 81 /. 64 

136  25/6/1/4/2. 25/1/. 55/. 57 

137  25/6/2/4/2. 25/1/. 55/. 57 

138  25/7/2/5 . 5/1 . 75/1/ . 55/ . 57 

139  25/8/1/5, 5/2. 25/1/. 55/. 57 

140  25/8/2/5 . 5/1 . 75/1 /. 55/ . 57 

141  25/9/1 /5 . 5/1 . 5/1/ . 55/ . 57 

142  25/10/1/3/1. 25/1/. 81/. 64 

143  26/M/CBLOP/CBLQL/OFF//OFF/CBLQCL6/OFF/OFF/OFF/OFF 

144  27/M/374 /SF-PERS/230/190/ . 5/WATT-SF/INCAND 

145  29/1/////. 28/CFM-SF/. 28/CFM-SF 

146  29/2/////. 28/CFM-SF/ . 28/CFM-SF 

147  29/3 /////. 28/CFM-SF/, 28/CFM-SF 

148  29/4/////. 28/CFM-SF/ .28 /CFM~SF 

149  29/5/////. 28/CFM-SF/. 28/CFM-SF 

150  29/6///////. 28/CFM-SF 

151  29/7///////. 28/CFM-SF 

152  29/8///////. 28/CFM-SF 

153  29/9///////. 28/CFM-SF 

154  29/10///////. 28/CFM-SF 

155  SYSTEM  -  2 

156  39/2/UJALL  fi  ROOF  INSULATION 

157  40/1/PTAC 

158  41/1/1/1 

159  42/1/. 2 

160  45/1/CBLQCLG/OFF/OFF/OFF /OFF/OFF/OFF /OFF/OFF/OFF 

161  40/2/RAD 

162  41/2/1/2 

163  45/2/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 

164  EQUIPMENT  -  2 

165  59/2/CARLISLE///UALL  &  ROOF  INSULATION 

166  60/1/1/PKPLANT/l/l 

167  62/1/EQ1161/8. 

168  65/1/1//2/2 

169  67 /1/EQ2102/1 

170  69/1/EQ4003 

171  LOAD  -  3 

172  19/3/WEATHERSTRIP  fi  CAULKING 

173  20/1/1/LIVING  ROOM/254/1  /1/. 8/. 45/10, 7 

174  20/2/1/DINING  RODM / 20 9 / 1 / 1 / . 8 / .  4 5 / 1 0 . 7 


CONTENTS  OF  ;  E:\CB318.TM 
LINE  # - 

175  20/3/1/BEDROOM/248/1/1/.8/.45/10.8 

176  20/4/1/BEDROOM/116/1/1/0//10.8 

177  20/5/1/STUDY/228/1/1/0//8.5 

178  2  0/6/2 /KITCHEN /1 7  5/1/1/. 8/. 45 /1 0.7 

179  20/7/2/LAUNDRY/22/1/1/.8/.45/10.7 

180  20/8/2/BEDROOM/157/1/1/.8/.45/10.8 

181  20/9/2/BATH/41/l/l/0//ie.8 

182  20/10/2/BATH/47/1/1/0//8.5 

183  21/M////CBLQTX///CBLQTX 

184  22/3/1 /NO/82/1 //171 

185  22/4/1/YES////171 

186  22/5/1/YES////159 

187  22/8/1 /NO/66/1 //171 

188  22/9/1/YES////171 

189  22/10/1/YES////159 

190  24/1/1/19/9 . 75//167/20 

191  24/1/2/13/9 . 75//167/110 

192  24/2/1/14/9. 75//167/110 

193  24/3/1/19/9 .8//167/20 

194  24/3/2/14. 7/9. 8//167/110 

195  24/4/1/13. 7/9. 8//167/110 

196  24/4/2/8. 7/9. 8//167/200 

197  24/5/1/14. 7/7. 5//167/20 

198  24/5/2/13. 7/7. 5//167/1 10 

199  24/5/3/3/7 . 5//167/290 

200  24/6/1/14/9 . 75//167/110 

201  24/6/2/9. 3/9. 75//167/200 

202  24/7/1/4 .3/9. 75//167/110 

203  24/7/2/4. 3/9. 75//167/200 

204  24/8/1/11/9. 8//167/110 

205  24/8/2/4 . 3/9 . 8//167/200 

206  24/9/1/5. 3/9. 8//167/200 

207  24/10/1 /5/7 . 5//167 /110 

208  25/1/1/5. 5/2/2/. 55/. 5 7 

209  25/1/2/5. 5/2/1/. 55/. 57 

210  25/2/1/8/6/1/. 55/. 57 

211  25/3/1/5. 5/2. 25/3/. 55/. 57 

212  25/3/2/5. 5/2/1/. 81/. 64 

213  25/4/1/5. 5/2. 25/1/. 55/. 57 

214  25/4/2/5. 5/2. 25/1/. 55/. 57 

215  25/5/1/3. 5/1. 25/2/. 81/. 64 

216  25/6/1/4/2. 25/1/. 55/. 57 

217  25/6/2/4/2. 25/1/. 55/. 57 

218  25/7/2/5. 5/1. 75/1/. 55/. 57 

219  25/8/1/5. 5/2. 25/1/. 55/. 57 

220  25/8/2/5. 5/1. 75/1/. 55/. 57 

221  25/9/1/5. 5/1. 5/1/. 55/. 57 

222  25/10/1/3/1. 25/1/. 81/. 64 

223  26/M/CBLQP/CBLQL/0FF//0FF/CBLQCLQ/0FF /OFF/OFF/OFF 

224  27/M/374/SF-PERS/230/190/.5/WATT-SF/INCAND 

225  29/1 /////. 27/C FM-SF/. 27 /CFM-SF 

226  29/2///// . 27 /CFM-SF/ . 27 /CFM-SF 

227  29/3/////. 2 7 /CFM-SF/. 2 7 /CFM-SF 

228  29/4 /////. 27 /CFM-SF/ .27 /CFM-SF 

229  29/5/////. 2 7 /CFM-SF/. 27 /CFM-SF 

230  29/6/////// . 27/CFM-SF 

231  29/7///////. 27/CFM-SF 

232  29/8/////// . 27/CFM-SF 


CONTENTS  OF  :  E:\CB318.TM 
LINE  # - 

233  29/9///////.27/CFM-SF 

234  29/10///////. 27/CFM-SF 

235  SYSTEM  -  3 

236  39/3/WEATHERSTRIP  fi  CAULKING 

237  40/1/PTAC 

238  41/1/1/1 

239  42/1/. 2 

240  45/1/CBLQCL6/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 

241  40/2/RAO 

242  41/2/1/2 

243  45 /2/OFF/OFF/OFF/OFF/OFF/CBLOHTG /OFF/OFF/OFF /OFF 

244  EQUIPMENT  -  3 

245  59/3/CARLISLE ///WEATHERSTRIP  &  CAULKING 

246  60/1/1/PKPLANT/l/l 

247  62/1/EQ1161/8 

248  65/1/1//2/2 

249  67/1/EQ2102/1 

250  69/1/EQ4003 

251  LOAD  -  4 

252  19/4/COMBINEO  ECOS 

253  20/1/1/LIVING  R OOM / 254 / 1 /I  /  . 8 / . 4 5  / 10 . 7 

254  20/2/1/OINING  ROOM/2O9/1/1/.8/.45/10.7 

255  2O/3/1/BEDROOM/248/1/1/.8/.45/10.8 

256  20/4/1 /  BEDROOM/116 /I /I /0//10. 8 

257  20/5/1/STUDY/228/1/1/0//8.5 

258  20/6/2/KITCHEN/175/1/1/.8/.45/10.7 

259  20/7/2/LAUNDRY/22/1/1/.8/.45/10.7 

260  20/8/2/BEOROOM/157/1/1/.8/.45/10.8 

261  20/9/2/BATH/41/1/1/0//10.8 

262  20/1O/2/BATH/47/1/1/0//8 . 5 

263  21 /M////CBLQTX///CBLQTX 

264  22/3/1/ N0/82/1//191 

265  22/4/1/YES////191 

266  22/5/1/YES////125 

267  22/8/1/N0/66/1//191 

268  22/9/1/YES////191 

269  22/10/1/YES////125 

270  24/1/1/19/9. 75//126/20 

271  24/1/2/13/9. 75//126/110 

272  24/2/1/14/9 . 75//126/110 

273  24/3/1/19/9. 8//126/20 

274  24/3/2/14. 7/9. 8//126/110 

275  24/4/1/13. 7/9. 8//126/110 

276  24/4/2/8. 7/9. 8//126/200 

277  24/5/1/14. 7/7. 5//126/20 

278  24/5/2/13. 7/7 .5//126/110 

279  24/5/3/3/7. 5//126/290 

280  24/6/1/14/9. 75//126/110 

281  24/6/2/9.3/9. 75//126/200 

282  24/7/1/4 .3/9. 75//126/110 

283  24/7/2/4 . 3/9 . 75//126/2O0 

284  24/8/1/11/9 .8//126/110 

285  24/8/2/4 .3/9. 8//126/200 

286  24/9/1/5. 3/9. 8//126/200 

287  24/10/1/5/7 .5//126/110 

288  25/1/1/5. 5/2/2/. 55/. 57 

289  25/1/2/5. 5/2/1/. 55/. 57 

290  25/2/1/8/6/1/. 55/. 57 


LINE 

291 


295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 


320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 


CONTENTS  OF  :  E:\CB318.TM 


25/3/1/5. 5/2. 25/3/. 55/. 57 
25/3/2/5. 5/2/1/. 81/. 64 
25/4/1/5. 5/2. 25/1/. 55/. 57 
25/4/2/5. 5/2. 25/1/. 55/. 57 
25/5/1/3. 5/1. 25/2/. 81/. 64 
25/6/1/4/2. 25/1/. 55/. 57 
25/6/2/4/2. 25/1/. 55/. 57 
25/7/2/5. 5/1. 75/1/. 55/. 57 
25/8/1/5. 5/2. 25/1/. 55/. 57 
25/8/2/5. 5/1. 75/1/. 55/. 57 
25/9/1/5. 5/1. 5/1/. 55/. 57 
25/10/1/3/1. 25/1/. 81/. 64 

26 /M/CBLQP/CBLQL/OFF//OFF/CBLOC LG /OFF/OFF/OFF/OFF 
2  7/M/37  4  /SF-PERS/2  30/190  /  .5/l'JATT-SF/INCAND 
2  9/l/////.22/CFri-SF/.22/CFM~SF 

29/2/////.22/CFM-SF/.22/CFM-SF 

29/3/////. 22/C FM-SF/. 22/C FM-SF 

29/4 /////. 22 /CFM-SF/. 22/C FM-SF 

29/5////  /  .  22/CFr<l~SF  /  .  22/C  FM-SF 

29/6/////// . 22/CFM-SF 

29/7///////.22/CFM-SF 

29/8///////. 22/CFM-SF 

29/9///////.22/CFM~SF 

29/10/////// . 22/CFM-SF 

SYSTEM  -  4 

39/4/COMBINED  ECOS 

40/1  /PTAC 

41/1/1/1 

42/1/. 2 

45/1/CBLQCL6/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 

40/2/RAD 

41/2/1/2 

4 5 /2/OFF/OFF/OFF/OFF/OFF/CBLQHTG /OFF /OFF/OFF/OFF 
EQUIPMENT  -  4 

59/4/CARLISLE///C0MBINED  ECOS 

60/1/1/PKPLANT/l/l 

62/1/EQ1161/8 

65/1/1//2/2 

67/1/EO2102/1 

69/1 /EQ4003 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  318 


Weather  File  Code: 

Location: 

I  Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 

;  Winter  Clearness  Number: 

'  Summer  Design  Dry  Bulb: 

Summer  Design  Wet  Bulb; 
i  Winter  Design  Dry  Bulb: 

:  Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

I  Air  Density; 

;  Air  Specific  Heat: 

I  Density-Specific  Heat  Prod: 
;  Latent  Heat  Factor: 

;  Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

i.OO 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


13:52:36 
CB318  .TM 


1/20/94 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

.  Main  — 

Cooling  Heating 

Return 

Exhaust 

Auxil, 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

1,501 

1,501 

1,895 

395 

0 

0 

2  RAD 

0 

0 

0 

0 

571 

0 

0 

Totals 

0 

1,501 

1,501 

1,895 

966 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 

.  SYSTEM  SUMMARY . . 

(Design  Capacity  Quantities) 

I 

'  . . -  Cooling - - - - - - Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

3.4 

0,0 

0.0 

3.4 

-57,343 

0 

0 

0 

0 

0 

-57,343 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-80,370 

0 

0 

0 

0 

0 

-80,370 

Totals 

3.4 

0.0 

0.0 

3.4 

-137,714 

0 

0 

0 

0 

0 

-137,714 

The  building  peaked  at  hour  13  month  7  with  a  capacity  of  3.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 


E  N  G  I  N  E  .E  R  I  N  G  CHECKS 


! 

! 

Percent 

-  Cooling  . 

—  Heating  — 

System 

Main/ 

System 

Outsilie 

Cfm/ 

cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

0.00 

1.42 

441.5 

310.4 

38.66 

1.42 

-54.35 

1,055 

i 

Main 

RAO 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-53.69 

1,497 

Trane-  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

jittj:**********!:}:*******^*  COOLING  COIL  PEAK  ntnutttttuutnnnntnnn  CLG  SPACE  PEAK  m*******)t:*  HEATING  COIL  PEAK  nnutt 


Peaked  at  Time  — > 

Mo/Hr: 

7/13 

t 

Mo/Hr: 

Hiz 

t 

Mo/Hr:  13/  1 

Outside  Air  ::> 

0ADS/N8/HR:  1 

39/  74/105.0 

t 

t 

OADB: 

89 

* 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(8tuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(») 

t 

(Btuh)  (Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

% 

0 

0.00 

t 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Roof  Cond 

4,708 

171 

4,878 

11.96 

t 

4,773 

15.21 

t 

-3,843  -4,055 

7.19 

Glass  Solar 

7,164 

0 

7,164 

17.57 

t 

7,115 

22.67 

t 

0  0 

0.00 

Glass  Cond 

1,004 

0 

1,004 

2,46 

t 

1,017 

3.24 

t 

-6,206  -6,206 

11.00 

Nall  Cond 

10,560 

610 

11,170 

27.39 

t 

10,443 

33.27 

t 

-17,668  -18,650 

33.06 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

* 

0  0 

0.00 

Infiltration 

15,146 

15,146 

37.14 

t 

6,010 

19.15 

t 

-27,497  -27,497 

48.75 

Sub  Total::) 

38,583 

781 

39,364 

96.51 

t 

29,358 

93.53 

* 

-55,213  -56,408 

100.00 

Internal  Loads 

t 

t 

Lights 

494 

0 

494 

1.21 

t 

625 

1.99 

t 

0  0 

0.00 

People 

715 

715 

1.75 

t 

407 

1.30 

t 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Sub  Total::) 

1,210 

0 

0 

1,210 

2.97 

t 

1,032 

3.29 

t 

0  0 

0.00 

Ceiling  Load 

547 

-547 

0 

0.00 

t 

1,000 

3.18 

t 

-942  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Sup.  Fan  Heat 

213 

0.52 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

o.oc 

Termiiial  Bypass 

0 

0 

0 

0.00 

* 

± 

0.00 

t 

i 

0 

0.00 

Grand  Total::) 

40,339 

234 

0 

40,787 

100.00 

t 

31,390 

100.00 

t 

-56,155  -56,408 

100.00 

A  nr  A  n 

UUULllTU  Q 

LLt-^llUn - 

- AREAS - 

■  Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,055 

Main  Clg  3.4 

40.8 

31.3 

1,501 

75.8  63 

.1  68, 

,5 

55.7  53.9 

60.8 

Part  0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Verit  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0. 

.0 

0.0  0.0 

0.0 

Roof  426 

0  0 

Totals j  3.4 

40.8 

Nall  1,234  163  13 

^  ^ucATTkir  rriTi  on  crTTnw _ 

A Toci nuo  / 

A 

/m\ 

1  iiLnllnb  UUIL  uLLLvliUn 

niKrLUHo 

. -twbinttKinb  — i tnKLKHiUKtb  ir;  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  ( 

Pooling 

Heating  Clg  %  OA 

0.0  Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.42  SADB  55.8 

102.4 

Main  Htg  -57.3 

1,501 

67.3 

102.4 

Infil 

395 

395  Clg  Cfm/Ton 

441.48  Plenum  76.4 

66.3 

Aux  Ht-g  0.0 

0 

0.0 

0.0 

Supply 

1,501 

1,501  Clg  Sqft/Ton 

310.39  Return  75.7 

67.1 

Preheat  -0.0 

1,501 

67.1 

55.6 

Mincffii 

0 

0  Clg  Btuh/Sqft 

38.66  Ret/OA  75.7 

67.1 

Reheat]  0.0 

0 

0.0 

0.0 

Return 

1,501 

1,501  No, 

.  People 

3  Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Venjt  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfffl/SqFt 

1.42  Fn  BldTD  0.0 

0.0 

Total  i  -57.3 

1 

Auxil 

0 

0  Htg  Btuh/SqFt 

-54.35  Fn  Frict  0.1 

0.0 

V  600 
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System  2  Block  RAD  -  RADIATION 


Trane 


Air  Conditioning  Economics 


By:  Trane  Customer  Direct  Service  Network 


ttnnttnntntttttttttt  COOLING  COIL  PEAK  i***********^:**************^:****  CLG  SPACE  PEAK  tnntttntt  HEATING  COIL  PEAK  ttntttt 


Peaked  at  Time  : 

No/Hr:  ( 

3/  0 

* 

Mo/Hr: 

0/  0  » 

Ho/Hr:  13/  1 

Outside  Air  ::> 

OADB/HB/HR: 

0/  0/  0.0 

* 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-4,681 

-5,047 

6.28 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-8,492 

-8,492 

10.57 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-25,592 

-27,068 

33.68 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-39,763 

-39,763 

49.48 

Sub  Total”) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-78,528 

-80,370 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-5,672 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

% 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

Termiiial  Bypass 

0 

0 

0 

0.00 

t 

± 

0.00  * 

± 

0 

o.oc 

Grand  Total::) 

1 

0 

0 

0 

0 

0.00 

% 

0 

♦ 

0.00  * 

-84,199 

-80,370 

100.00 

•COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/NB/HR 

Leaving  DB/NB/HR 

Gross  Total  Glass  (sf) 

(») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,497 

Main  Cig 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Cl 

g 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Verit 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

580 

0 

0 

Totals 

0.0 

0.0 

Nall 

1,784 

224 

13 

_ urATTyr  rriTi  cn  minw _ 

-AIRFLONS  (cfm) 

"ENGINEERING 

CHECKS" 

nLnllnb  vUlL  wLLLUliUn 

—  ItnPtKHiUKtSi  Uj  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Main  Ht 

9 

-80.4 

0.0 

0.0 

Infil 

0 

571 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

63.1 

Aux  Htg 

0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

1 

0.0 

C 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat  ! 

0.0 

( 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

( 

0.0 

0.0 

Exhaust 

0 

0 

Htg  t  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vertt 

0.0 

( 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-80.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-53.69 

Fn  Frict 

0.0 

0.0 

Trane^Air  Conditioning  Economics 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 

.  BUILDING  U-VALUES 


.  Room  U-Values  - .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 

Room  Summr  Wintr  Summr  Wintr  (lb/  (Btu/ 


Number  Description  Part.  ExFlr  Skylt  Skylt 

1  LIVING  ROOM  0.000  0.000  0,000  0.000 

2  DINING  ROOM  0.000  0.000  0.000  0.000 

3  BEDROOM  0.000  0.000  0.000  0.000 

4  BEDROOM  0.000  0.000  0.000  0.000 

5  STUDY  0.000  0.000  0.000  0,000 

Zone  1  Total/Ave.  0.000  0.000  0.000  0.000 

System  1  Total/Ave.  0.000  0.000  0.000  0.000 

1  LIVING  ROOM  0.000  0.000  0.000  0.000 

2  DINING  ROOM  0.000  0.000  0.000  0.000 

3  BEDROOM  0.000  0.000  0.000  0.000 

4  BEDROOM  0.000  0.000  0.000  0.000 

\  STUDY  0.000  0.000  0.000  0.000 

Zone  I  1  Total/Ave.  0.000  0.000  0.000  0.000 

i  KITCHEN  0.000  0.000  0.000  0.000 

7  LAUNDRY  0.000  0.000  0.000  0.000 

i  BEDROOM  0.000  0.000  0.000  0.000 

BATH  0.000  0.000  0.000  0.000 

BATH  ■  0.000  0.000  0.000  0.000 

2  Total/Ave.  0.000  0.000  0.000  0.000 

2  Total/Ave.  0.000  0.000  0.000  0.000 

Building  0.000  0.000  0.000  0.000 


Roof  Windo  Windo  Nall  Ceil.  sqft)  sqft/F) 

0.000  0.550  0.563  0.272  0.549  16.7  6.11 

0.000  0.550  0.563  0.272  0.549  10.2  4.63 

0.041  0.609  0.625  0.272  0.549  20.0  7.04 

0.041  0.550  0.563  0.272  0.000  31.1  9.93 

0.242  0.810  0.837  0.272  0.000  23.5  8.23 

0.149  0.582  0.596  0.272  0.549  19.2  6.91 

0.149  0.582  0.596  0.272  0.549  19.2  6.91 

0.000  0.550  0.563  0.272  0.549  16.7  6.11 

0.000  0.550  0.563  0.272  0.549  10.2  4.63 

0.041  0.609  0.625  0.272  0.549  20.0  7.04 

0.041  0.550  0.563  0.272  0.000  31.1  9.93 

0.242  0.810  0.837  0.272  0.000  23.5  8.23 

0.149  0.582  0.596  0.272  0.549  19.2  6.91 

0.000  0.550  0.563  0.272  0.549  17.6  6.32 

0.000  0.550  0.563  0.272  0.549  38.4  11.11 

0.041  0.550  0.563  0.272  0.549  17.7  6.56 

0.041  0.550  0.563  0.272  0.000  25.2  8.59 

0.242  0.810  0.837  0.272  0.000  20.9  7.62 

0.103  0.566  0.579  0.272  0.549  19.7  6.99 

0.137  0.577  0.591  0.272  0.549  19.4  6.94 

0.142  0.579  0.593  0.272  0.549  19.3  6.93 


Trane  Air  Conditioning  Economics  V  600 
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BUILoInG  areas  -  ALTERNATIVE  1 
BASE  BUILDING 

- : .  BUILDING  AREAS . . 

i 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

W 

(sqft) 

1 

LIVING  ROOM 

1 

i 

254 

254 

0 

0 

0 

0 

0 

33 

11 

279 

? 

DINING  ROOM 

1 

1 

209 

209 

0 

0 

0 

0 

0 

48 

35 

89 

3 

BEDROOM 

1 

1 

248 

248 

0 

0 

0 

0 

82 

48 

15 

282 

4 

BEDROOM 

1 

1 

116 

116 

0 

0 

0 

0 

116 

25 

11 

195 

5 

STUDY 

1 

1 

228 

228 

0 

0 

0 

0 

228 

9 

4 

227 

Zone 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

System 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

1 

LIVING  ROOM 

1 

1 

254 

254 

0 

0 

0 

0 

0 

33 

11 

279 

2 

DINING  ROOM 

1 

1 

209 

209 

0 

0 

0 

0 

0 

48 

35 

89 

3 

BEDROOM 

1 

1 

248 

248 

0 

0 

0 

0 

82 

48 

15 

282 

f 

BEDROOM 

1 

1 

116 

116 

0 

0 

0 

0 

116 

25 

11 

195 

STUDY 

1 

1 

228 

228 

0 

0 

0 

0 

228 

9 

4 

227 

Zone  1 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

i 

KITCHEN 

1 

1 

175 

175 

0 

0 

0 

0 

0 

18 

8 

209 

i 

LAUNDRY 

1 

1 

22 

22 

0 

0 

0 

0 

0 

10 

11 

74 

A 

BEDROOM 

1 

1 

157 

157 

0 

0 

0 

0 

66 

22 

15 

128 

1 

BATH 

1 

1 

41 

41' 

0 

0 

0 

0 

41 

8 

16 

44 

li 

BATH 

1 

1 

47 

47 

0 

0 

0 

0 

47 

4 

10 

34 

Zone 

2  Total/Ave. 

442 

0 

0 

0 

0 

154 

62 

11 

489 

System 

2  Total/Ave. 

1,497 

0 

0 

0 

0 

580 

224 

13 

1,560 

Building 

2,552 

0 

0 

0 

0 

1,006 

387 

13 

2,631 

ASHRa|  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 


A  S  H  R  A  E  9  0  ANALYSIS 


Overall  Roof  U-Value  :  0.142  (Btu/Hr/Sq  ft/F) 
Overall  Wall  U-Value  :  0.312  (Btu/Hr/Sq  Ft/F) 
Overall  Building  U-Value  :  0.269  (Btu/Hr/Sq  Ft/F) 


Roof  Qverall  Thermal  Transfer  Value  (OTTVr)  :  10.87  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw.l  :  21.36  (Btu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 

. - . SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— -  Cooling  Load 

— — 

.  Heating  Load 

— —  Cooling  Airflow 

—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Lo^d 

(Ton) 

(1) 

(Btuh) 

(%) 

(Cfm) 

(%) 

(Cfm) 

w 

0  -  ;  5 

0.2 

8 

103 

-6,886 

12 

584 

75.0 

0 

0 

0.0 

0 

0 

5  -  10 

0.3 

9 

120 

-13,771 

12 

575 

150.1 

0 

0 

0.0 

0 

0 

10  -  15 

0.5 

8 

101 

-20,657 

17 

792 

225.1 

0 

0 

0.0 

0 

0 

15  -  20 

0.7 

5 

69 

-27,543 

18 

859 

300.1 

42 

1,530 

0.0 

0 

0 

20  -  25 

0.8 

7 

84 

-34,428 

20 

928 

375.1 

0 

0 

0.0 

0 

0 

25  -  30 

1.0 

18 

225 

-41,314 

11 

544 

450.2 

0 

0 

0.0 

0 

0 

30  -  35 

1.2 

9 

112 

-48,200 

10 

457 

525.2 

0 

0 

0.0 

0 

0 

35  -  ,40 

1.4 

12 

150 

-55,086 

0 

0 

600.2 

0 

0 

0.0 

0 

0 

40  -  I45 

1.5 

11 

140 

-61,971 

0 

0 

675.2 

0 

0 

0.0 

0 

0 

45  -  ^50 

1.7 

4 

50 

-68,857 

0 

0 

750.3 

21 

765 

0.0 

0 

0 

50  -  55 

1.9 

4 

51 

-75,743 

0 

0 

825.3 

0 

0 

0.0 

0 

0 

55  -  60 

2.0 

0 

0 

-82,628 

0 

0 

900.3 

0 

0 

0.0 

0 

0 

60  -  65 

2.2 

0 

0 

-89,514 

0 

0 

975.4 

0 

0 

0.0 

0 

0 

65  -  70 

2.4 

0 

0 

-96,400 

0 

0 

1,050.4 

0 

0 

0.0 

0 

0 

70  -  75 

2.5 

0 

0 

-103,285 

0 

0 

1,125.4 

0 

0 

0.0 

0 

0 

75  -  80 

2.7 

0 

0 

-110,171 

0 

0 

1.200.4 

0 

0 

0.0 

'  0 

0 

80  -  85 

2.9 

2 

31 

-117,057 

0 

0 

1,275.5 

0 

0 

0.0 

0 

0 

85  -  90 

3.1 

0 

0 

-123,942 

0 

0 

1,350.5 

0 

0 

0.0 

0 

0 

90  -  I95 

3.2 

0 

0 

-130,828 

0 

0 

1,425.5 

0 

0 

0.0 

0 

0 

95  -  loo 

3.4 

2 

31 

-137,714 

0 

0 

1,500.6 

38 

1,377 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,493 

0 

0 

4,021 

0.0 

0 

5,088 

0.0 

0 

8,760 

I 


! 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  BUILDING 

.  BUILDING  TEMPERATURE  PROFILES . . 


Teinperature 

Range 

1 

1 

2 

(F) 

Max.  Temp. 

86.0 

104.1 

105.9 

Mp./Hr. 

7  14 

7  19 

7  20 

Day  Type 

1 

i 

1 

Above  100 

0 

0 

154 

95  -  100 

0 

465 

706 

90  -  95 

0 

1,092 

1,234 

85  -  90 

0 

923 

992 

80  -  85 

62 

913 

472 

75,-  80 

2,380 

279 

114 

701-  75 

864 

0 

318 

65;-  70 

383 

5,088 

4,770 

60|-  65 

778 

0 

0 

55  -  60 

715 

0 

0 

50  -  55 

757 

0 

0 

Bellow  50 

2,821 

0 

0 

Min.  Temp. 

30.3 

67.9 

67.9 

Mb. /Hr. 

2  9 

3  19 

1  9 

Day  Type 

4 

1 

1 

Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR  HOT  N  DMND 

Off  Peak 

On  Peak 

On- Peak 

On  Peak 

Month 

(kWh) 

(k«) 

(Therm) 

(Thrm/hr) 

Jan 

339 

1 

253 

0 

Feb 

306 

1 

249 

0 

March 

347 

1 

163 

0 

April 

326 

1 

70 

0 

May 

478 

6 

0 

0 

June 

906 

7 

0 

0 

July 

1,339 

7 

0 

0 

Aug 

912 

7 

0 

0 

Sept 

449 

6 

0 

0 

Oct 

343 

1 

55 

0 

Nov 

327 

1 

115 

0 

Dec  i 

335 

1 

213 

0 

Total 

6,407 

7 

1,118 

0 

Building  Energy  Consumption  =  52,394  (Btu/Sg  Ft/Year)  Floor  Area  :  2,552  (Sq  Ft) 

Source  Energy  Consumption  =  84,143  (Btu/Sq  Ft/Year) 


j 


i 


Trans  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

.  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip 
Nuiit  Code 


Jan 


feb 


Mar 


Apr 


-  Monthly  Consumption 
May  June  July 


Aug  Sep 


Oct 


Nov 


Dec 


0  LIGHTS 
ELEC 
PK 

1  MISC  LO 
ELEC 

PK 

2  MISC  LO 
GAS 

PK 

3  MISC  LD 
OIL 

PK 

4  MISC  LO 
P  STEAM 
PK 

5  MISC  LD 
|i  H0TH2O 
PK 

6  tjlSC  LO 
P  CHILL 


1  EQ1161 
ELEC 
PK 

1  EQ5200 
^LEC 
RK 

1  ^Q5303 

Elec 

t 

1  EQ4003 
Elec 

PK 

i 

1  EQ2102 
P  H0TH20 
K 


338 

305 

346 

325 

342 

334 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

0 

0 

0 

0 

•  0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0  . 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

AIR-CLD  CONO  COMP  <15  TONS 

0 

0 

0 

0 

49 

382 

0.0 

0.0 

0.0 

0.0 

4.4 

4.6 

CONDENSER  FANS 

0 

0 

0 

0 

5 

40 

0.0 

0.0 

0.0 

0.0 

0.3 

0.4 

CONTROLS 

0 

0 

0 

0 

28 

99 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

FC  CENTRIF.  FAN  C.V. 

0 

0 

0 

0 

54 

52 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

PURCHASED  OIST. 

.  HOT  WATER 

253 

249 

163 

70 

0 

0 

0.5 

0.5 

0.4 

0.2 

0.0 

0.0 

333 

346 

325 

342 

325 

333 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

746 

382 

37 

0 

0 

0 

4.7 

4.6 

4.4 

0.0 

0.0 

0.0 

76 

39 

4 

0 

0 

0 

0.5 

0.4 

0.4 

0.0 

0.0 

0.0 

130 

91 

30 

0 

0 

0 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

54 

54 

52 

0 

0 

0 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0 

0 

0 

55 

115 

213 

0.0 

0.0 

0.0 

0.2 

0.3 

0.4 

1  EQ5020 


HEAT  WATER  CIRC.  PUMP  C.V. 
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Total 


3,995 

1.3 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


1,596 

4.7 


164 

0.5 


378 

0.3 


265 

0.1 


1,118 

0.5 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

ELEC  1  1  1  1  0  0  0  0  0  1  1  1  9 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


Trane' Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

UTILltY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 

. . . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  6.8  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 


Eqp. 

Utility 

Percnt 

Ref. 

Equipment 

Demand 

Of  Tot 

Num. 

Code  Name 

Equipment  Description 

(kW) 

(t) 

Cooling  Equipment 

1 

E01161 

AIR-CLD  COND  COMP  <15  TONS 

5.4 

79.47 

Sub  T| 

ptal 

5.4 

79.47 

Sub  Ti 

1 

otal 

0.0 

0.00 

Air  Mi 

)ving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

0.1 

1.88 

Sub  Ti 

)tal 

0.1 

1.88 

Sub  Ti 

)tal 

0.0 

0.00 

Misce! 

:laneous 

Ligh 

;s 

1.3 

18.65 

Base 

Utilities 

0.0 

0.00 

Misc 

Equipment 

0.0 

0.00 

Sub  T( 

ital 

1.3 

18.65 

Grand 

Total 

6.8 

100.00 

V  600 
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tttt1(t****t**t*ttttttttttt*t*tt*ttt*tttt***tt*tt**ttt*Wt**W***t**ttUtttt 

n  ** 

n  :  TRACE  6  0  0  ANALYSIS  ** 


ttttttt*ttt*ttttttt*t%tt*ttt**ittt***tU**H*i***t**tttt**tUt***t**t*H**ttt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  318 


Neather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg.) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in.  Hg) 


Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb; 
Summer  Ground  Relectance: 
Winter  Ground  Relectance; 


Air  Density:  0..0742 
Air  Specific  Heat:  0.2444 
Density-Specific  Heat  Prod:  1.0882 
Latent  Heat  Factor:  4,790.2 
Enthalpy  Factor:  4.4519 


(Lbm/cuft) 

(Btu/lbm/F) 

(Btu-min./hr/cuft/F) 

(Btu-min./hr/cuft) 

(Lb-min./hr/cuft) 


Design  Simulation  Period;  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run; 
Dataset  Name: 


14:  3:59  1/20/94 

CB318  .TM 


Trane'  Air  Conditioning  Economics 
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AIRFLOW  -  ALTERNATIVE  2 
HALL  &  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

■ —  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

826 

826 

1,172 

345 

0 

0 

2  RAD 

0 

0 

0 

0 

500 

0 

0 

Totals 

0 

826 

826 

1,172 

845 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


-SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling 


Heating 


Systejn 

Main  Sys. 

Aux.  Sys. 

ODt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Numbef 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

2.1 

0.0 

0.0 

2.1 

-34,308 

0 

0 

0 

0 

0 

-34,308 

Totalf 

RAO 

0.0 

0.0 

0.0 

0.0 

-48,752 

0 

0 

0 

0 

0 

-48,752 

2.1 

0.0 

0.0 

2.1 

-83,060 

0 

0 

0 

0 

0 

-83,060 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  2.0  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  it  ROOF  INSULATION 


E  N.  G  I  N  E  E  R  I  N  G  CHECKS 


1 

System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

.  Cooling 

Cfm/ 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Main 

PTAC 

0.00 

0.78 

395.8 

505.4 

23.75 

0.78 

-32.52 

1,055 

L 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

“32.57 

1,497 

Trane  Air  Conditioning  Economics 
By:  Trane  Customer  Direct  Service  Network 

i 

Syste’m  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  CONO. 
tutuntnuttutuunt  COOLING  COIL  PEAK  nnntnnnuntnuuntnut  CLG  SPACE  PEAK  ttnttttttn  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  : 

Mo/Hr:  ' 

7/14 

t 

Mo/Hr; 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

OADB/WB/HR;  ' 

m  74/105.0 

t 

i 

OADB; 

91  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0,00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

678 

100 

778 

3.11 

t 

738 

4.20  * 

-672 

-811 

2.38 

Glass  Sola;- 

6.969 

0 

6.969 

27.82 

t 

6,595 

37.54  * 

0 

0 

0.00 

Glass  Cond 

1,080 

0 

1,080 

4.31 

t 

1,135 

6.46  * 

-6,206 

-6,206 

18.21 

Wall  Cond 

1,678 

96 

1,774 

7.08 

t 

1,573 

8.95  * 

-2,849 

-3,010 

8.83 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

13,134 

13,134 

52,43 

t 

5,552 

31.60  * 

-24,060 

-24,060 

70.58 

Sub  Total::) 

23,539 

197 

23,736 

94.75 

t 

15,594 

88.76  * 

-33,786 

-34,086 

100.00 

Internal  Loads 

t 

* 

Lights 

486 

0 

486 

1.94 

t 

1,192 

6.79  * 

0 

0 

0.00 

People 

712 

712 

2.84 

i 

484 

2.76  * 

0 

0 

0.00 

Misp 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Subj  Total::) 

1,198 

0 

0 

1,198 

4.78 

i 

1,677 

9.54  * 

0 

0 

0.00 

Ceilihg  Load 

160 

-160 

0 

0.00 

t 

299 

1.70  * 

-292 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  hn  Heat 

118 

0.47 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Termipal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand, Total::) 

24,897 

37 

0 

25,051 

100.00 

t 

17,570 

100.00  * 

-34,078 

-34,086 

100.00 

. I* . COOLLNG  COIL  SELECTION . 

I  Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  D8/WB/HR  Leaving  DB/WB/HR 
I  (Tons)  (Mbh)  (Mbh)  (cfm)  Deg  F  Deg  F  Grains  Deg  F  Deg  F  Grains 
Main  Clg  2.1  25.1  17.1  826  .  75.3  63.8  72.3  55.4  53.5  59.8 

Aux  cig  0.0  0.0  0.0  0  0.0  0.0  0.0  0.0  0.0  0.0 

Opt  Vent  0.0  0.0  0.0  0  0.0  0.0  0.0  0.0  0.0  0.0 

Totals  2.1  25.1 


—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)— 

i 

1 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type  . 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.78 

SAD8 

55.5 

105.9 

Main  Htg 

-34.3 

826 

67.7 

105.9 

Infil 

345 

345 

Clg  Cfm/Ton 

395.78 

Plenum 

75.4 

67.4 

Aux  Hig 

0.0 

0 

0.0 

0,0 

Supply 

826 

826 

Clg  Sqft/Ton 

505.36 

Return 

75.2 

67.7 

Preheat 

-0.0 

826 

67.7 

55.3 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

23.75 

Ret/OA 

75.2 

67.7 

Reheat! 

0.0 

0 

0.0 

0.0 

Return 

826 

826 

No.  People 

3 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Verit 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.78 

Fn  BldTO 

0.0 

0.0 

Total 

-34.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-32.52 

Fn  Frict 

0.1 

0.0 

• . AREAS . 

Gross  Total  Glass  (sf)  (%) 


Floor 

1,055 

Part 

0 

ExFlr 

0 

Roof 

426 

0  0 

Nall 

1,234 

163  13 
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System  2  Block  RAO  -  RADIATION 

*j|:**i:i:*i|[:ic*<:*4:**:«:*********  COOLING  COIL  PEAK  *^;^:*i^*^**^**t******:|:***^:i^**t:*:i^*^:  CLG  SPACE  PEAK  tuntuun  HEATING  COIL  PEAK  tttnttt 


Peaked  at  Time  "> 

Mo/Hr:  ( 

)/  0 

* 

Mo/Hr; 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

0ADB/N8/HR: 

0/  0/  0.0 

t 

t 

OADB; 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

(.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0,00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

-840 

-1,086 

2.23 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

-8,492 

-8,492 

17.42 

Nall  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

-4,127 

-4,381 

8.99 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  floor 

0 

0 

0.00  » 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00  * 

-34,793 

-34,793 

71.37 

Sub  Total::) 

0 

0 

0 

0.00  * 

0 

0.00  * 

-48,251 

-48,752 

100.00 

Internal  Loads 

4: 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Peo)le 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00  » 

0 

0.00  * 

0 

0 

0.00 

Subj  Total::) 

0 

0 

0 

0 

0.00  ^ 

0 

0.00  * 

0 

0 

0.00 

Ceilihg  Load 

0 

0 

0 

0.00  * 

0 

0.00  * 

-1,305 

0 

0.00 

Outsitie  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Sup.  hn  Heat 

0 

0.00  * 

0.00  * 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00  * 

0.00  ^ 

0 

0.00 

Duct  leat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UnJiR  Siring 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Terminal  Bypass 

1 

0 

0 

0 

0.00  * 

4^ 

0.00  * 

4: 

0 

0.00 

Grand  Total  —  ) 

0 

0 

•  0 

0 

0.00  * 

0 

0.00  * 

-49,556 

-48,752 

100.00 

-r  rnni  Tur  rriTi  cci  r'^TTnu 

. .  A  f 

irAC* 

"  lUULl-nb  ll/iL  oLLtulIUn 

- HRCMO - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/NB/HR 

Leaving  OB/NB/HR 

Gross  Total 

Glass  (sf) 

(t) 

1  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  f 

Deg  f  Grains 

Deg  f  Deg  f 

Grains 

floor  1,497 

Hain  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

Part  0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0 

0.0 

Exflr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0 

0.0 

Roof  580 

0  0 

Totals  0.0 

0.0 

Nall  1,784  224  13 

'  UTATTUA 

nri  ort 

rr^TTnit 

-ATOCI  nuc 

riiATitrrnTMA 

Tf 

7 - ncMunu  uuil  ocucuiiun - 

nlKI  LUfi^  C T (H y 

1  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0  Type  Clg 

Htg 

!  (Hbh) 

(cfm)  Deg  f 

Deg  f 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00  SADB  0.0 

68.1 

Main  Htg  -48.8 

0  0.0 

0.0 

Infil 

0 

500  Clg  Cfffl/Ton 

0.00  Plenum  0.0 

66.7 

Aux  Hig  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00  Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00  Ret/OA  0.0 

68.0 

Reheat'  0.0 

0  0.0 

0.0 

Return 

0 

0  No 

People 

0  Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/Sqft 

0.00  fn  BldTO  0.0 

0.0 

Total  -48.8 

Auxil 

0 

0  Htg  Btuh/Sqft 

-32.57  fn  frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


BUILDING  U-VALUES 


■  Room  U-Values  - 
(Btu/hr/sqft/F) 


Room 

Mass 


Room 

Capac. 


Room 

Sudifor 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.565 

0.044 

0.549 

17.8 

6.33 

2 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.044 

0.549 

10.6 

4.71 

3 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.027 

0.609 

0.625 

0.044 

0.549 

21.3 

7.31 

4 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.027 

0.550 

0.563 

0.044 

0.000 

33.4 

10.40 

5 

STUDY 

0.000 

0.000 

0.000 

0.000 

0.032 

0.810 

0.837 

0.044 

0.000 

25.9 

8.69 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0,582 

0.596 

0.044 

0.549 

20.7 

7.20 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0.582 

0.596 

0.044 

0.549 

20.7 

7.20 

1 

LIVING  ROOM 

0,000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.044 

0.549 

17.8 

6.33 

2 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.044 

0.549 

10.6 

4.71 

3 

BEDROOM 

0.000 

0.000 

0.000 

o.oco 

0.027 

0.609 

0.625 

0.044 

0.549 

21.3 

7.31 

4 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.027 

0.550 

0.563 

0.044 

0.000 

33.4 

10.40 

1 

STUDY 

0.000 

0.000 

0.000 

0.000 

0.032 

0.810 

0.837 

0.044 

0.000 

25.9 

8.69 

Zone  ! 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0.582 

0.596 

0.044 

0.549 

20.7 

7.20 

KITCHEN 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.044 

0.549 

18.8 

6.56 

i 

LAUNDRY 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.044 

0.549 

41.8 

11.78 

A 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.027 

0.550 

0.563 

0.044 

0.549 

18.8 

6.78 

BATH 

0.000 

0.000 

0.000 

0.000 

0,027 

0.550 

0.563 

0.044 

0.000 

26.9 

8.93 

l| 

BATH 

0.000 

0.000 

0.000 

0.000 

0.032 

0.810 

0.837 

0.044 

0.000 

22.9 

8.03 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.028 

0.566 

0.579 

0.044 

0.549 

21.1 

7.28 

System 

2  Total/Ave. 

0.000 

0.000 

0.000 

o.ooc 

0.029 

0.577 

0.591 

0.044 

0.549 

20.8 

7.22 

Building 

0.000 

0.000 

0.000 

0.000 

0.030 

0.579 

0.593 

0.044 

0.549 

20.7 

7.21 
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BUILDING  AREAS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


BUILDING  AREAS 


Floor  Total  Exposed 


Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Hall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(») 

(sqft) 

1 

LIVING  ROOM 

1 

1 

254 

254 

0 

0 

0 

0 

0 

33 

11 

279 

.2 

DINING  ROOM 

1 

1 

209 

209 

0 

0 

0 

0 

0 

48 

35 

89 

3 

BEDROOM 

1 

1 

248 

248 

0 

0 

0 

0 

82 

48 

15 

282 

4 

BEDROOM 

1 

i 

116 

116 

0 

0 

0 

0 

116 

25 

11 

195 

5 

STUDY 

1 

1 

228 

228 

0 

0 

0 

0 

228 

9 

4 

227 

Zone 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

System 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

1 

LIVING  ROOM 

1 

1 

254 

254 

0 

0 

0 

0 

0 

33 

11 

279 

DINING  ROOM 

1 

1 

209 

209 

0 

0 

0 

0 

0 

48 

35 

89 

BEDROOM 

1 

1 

248 

248 

0 

0 

0 

0 

82 

48 

15 

282 

4 

BEDROOM 

1 

1 

116 

116 

0 

0 

0 

0 

116 

25 

11 

195 

5 

STUDY 

1 

1 

228 

228 

0 

0 

0 

0 

228 

9 

4 

227 

Zone 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

6 

KITCHEN 

1 

1 

175 

175 

0 

0 

0 

0 

0 

18 

8 

209 

7 

LAUNDRY 

1 

i 

22 

22 

0 

0 

0 

0 

0 

10 

11 

74 

3 

BEDROOM 

1 

1 

157 

157 

0 

0 

0 

0 

66 

22 

15 

128 

7 

BATH 

1 

1 

41 

41- 

0 

0 

0 

0 

41 

8 

16 

44 

1 

} 

BATH 

1 

1 

47 

47 

0 

0 

0 

0 

47 

4 

10 

34 

Zone 

2  Total/Ave. 

442 

0 

0 

0 

0 

154 

62 

11 

489 

Systejn 

2  Total/Ave. 

L497 

0 

0 

0 

0 

580 

224 

13 

1,560 

Building 

2,552 

0 

0 

0 

0 

1,006 

387 

13 

2,631 

ASHRA:  90  ANALYSIS  -  ALTERNATIVE  2 
WALL  «  ROOF  INSULATION 

. i- . ASHRAE  90  ANALYSIS 

I 


Overa 

Overa 

Overa: 


1  Roof  U-Value  : 
1  Wall  U-Value 
1  Building  U-Value  - 


0.030  (Btu/Hr/Sq  Ft/F) 
0.113  (Btu/Hr/Sq  Ft/F) 
0.092  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  1.51  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  12.40  (Btu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 
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System  Totals 

. S  Y  S 

T  E  M 

LOAD 

PROFILE 

Percent 

”  Cooling  Load  — 

-  Heating  Load 

— —  Cooling  Airflow 

-—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(^) 

(Btuh) 

(%) 

(Cfm) 

(%) 

(Cfm) 

(») 

0  - 

.  5 

0.1 

5 

50 

-4,153 

13 

617 

41.3 

0 

0 

0.0 

0 

0 

5  - 

10 

0.2 

8 

84 

-8,306 

13 

598 

82.6 

0 

0 

0.0 

0 

0 

10  - 

15 

0.3 

5 

50 

-12,459 

19 

895 

123.9 

0 

0 

0.0 

0 

0 

15  - 

20 

0.4 

4 

43 

-16,612 

22 

1,006 

165.2 

42 

1,530 

0.0 

0 

0 

20  - 

25 

0.5 

13 

136 

“20,765 

16 

724 

206.6 

0 

0 

0.0 

0 

0 

25  - 

30 

0.6 

12 

125 

-24,918 

12 

577 

247.9 

0 

0 

0.0 

0 

0 

30  - 

35 

0.7 

15 

156 

-29,071 

5 

210 

289.2 

0 

0 

0.0 

0 

0 

35  - 

40 

0.8 

8 

86 

-33,224 

0 

0 

330.5 

0 

0 

0.0 

0 

0 

40  - 

45 

0.9 

12 

128 

-37,377 

0 

0 

371.8 

0 

0 

0.0 

0 

0 

45  - 

50 

1.0 

8 

85 

-41,530 

0 

0 

413.1 

21 

765 

0.0 

0 

0 

50  - 

55 

1.1 

2 

20 

-45,683 

0 

0 

454.4 

0 

0 

0.0 

0 

0 

55  - 

60 

1.3 

0 

0 

-49,836 

0 

0 

495.7 

0 

0 

0.0 

0 

0 

60  - 

65 

1.4 

0 

0 

-53,989 

0 

0 

537.1 

0 

0 

0.0 

0 

0 

65  - 

70 

1.5 

0 

0 

-58.142 

0 

0 

578.4 

0 

0 

0.0 

0 

0 

70  - 

75 

1.6 

0 

0 

-62,295 

0 

0 

619.7 

0 

0 

0.0 

0 

0 

75  • 

80 

1.7 

0 

0 

“66,448 

0 

0 

661.0 

0 

0 

0.0 

0 

0 

80  - 

85 

1.8 

2 

20 

-70,601 

0 

0 

702.3 

0 

0 

0.0 

0 

0 

85  - 

90 

1.9 

1 

11 

“74,754 

0 

0 

743.6 

0 

0 

0.0 

0 

0 

90  - 

95 

2.0 

0 

0 

-78,907 

0 

0 

784.9 

0 

0 

0.0 

0 

0 

95  - 

100 

2.1 

3 

31 

-83,060 

0 

0 

826.2 

38 

1,377 

0.0 

0 

0 

Hours 

Off 

0.0 

0 

7,735 

•  0 

0 

4,133 

0.0 

0 

5,088 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 
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BUILDTNG  temperature  profiles  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 

. - .  BUILDING  TEMPERATURE  PROFILES 


Temperature  - - — .  Zone  Number 

Range  1  1  2 

(F) 

Max.  Temp.  83.0  108.1  112.4 
Mo. /Hr.  7  14  8  20  8  21 
Day  Type  1  1  1 


Above  100 
95  -  100 
90  -  95 
85  -  90 
80  -  85 
75i-  80 
70l-  75 
65;-  70 
60  -  65 
55  -  60 
50  -  55 
Below  50 

Min.  Temp. 

M')./Hr. 
Day  Type 


j 


I 


.  Number  of  Hours 

0  1,584  2,508 
0  1,043  420 

0  339  151 

0  420  341 

0  286  252 

2,875  0  17 

797  17  324 

85  5,071  4,747 
859  0  0 

747  0  0 

670  0  0 

2,727  0  0 

33.1  67.9  67.9 
2927  1  16 
4  2  1 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  I  ROOF  INSULATION 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC  DEMAND  HOT  WTR  HOT  W  DMND 
Off  Peak  On  Peak  On- Peak  On  Peak 
Month  (kWh)  (kW)  (Therm)  (Thrm/hr) 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Total 

Building  Energy  Consumption  :  31,322  (8tu/Sq  Ft/Year)  Floor  Area  ^  2,552  (Sq  Ft) 

Source  Energy  Consumption  :  53,818  (Btu/Sq  Ft/Year) 


338 

1 

143 

0 

306 

1 

146 

0 

347 

1 

94 

0 

326 

1 

38 

0 

371 

4 

0 

0 

672 

5 

0 

0 

989 

5 

0 

0 

701 

5 

0 

0 

354 

4 

0 

0 

342 

1 

19 

0 

326 

1 

60 

0 

334 

1 

116 

0 

5,407 

5 

615 

0 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

.  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . - . — . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

338 

305 

346 

325 

342 

334 

333 

346 

325 

342 

325 

333 

3,995 

PK 

1.3 

1.3 

1.3 

i.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1 

MISC  LO 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(?K 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

i 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

lliSC  LD 

- 

P  CHILL 

0 

0 

0 

0  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

! 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR-CLD  CONO 

COMP  <15  TONS 

ELEC 

0 

0 

0 

0 

0 

207 

450 

219 

0 

0 

0 

0 

876 

Pk 

0.0 

0.0 

0.0 

0.0 

2.6 

2.8 

2.9 

2.8 

2.7 

0.0 

0.0 

0.0 

2.9 

1 

EQ5200 

CONDENSER  FANS 

^LEC 

0 

0 

0 

0 

0 

21 

46 

23 

0 

0 

0 

0 

90 

fK 

0.0 

0.0 

0.0 

0.0 

O.I 

0.3 

0.3 

0.3 

0.2 

0.0 

0.0 

0.0 

0.3 

1 

! 

EQ5303 

CONTROLS 

iLEC 

0 

0 

0 

0 

0 

81 

130 

84 

0 

0 

0 

0 

295 

fjK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

fC 

CENTRIF. 

FAN  C.V. 

^LEC 

0 

0 

0 

0 

30 

29 

30 

30 

29 

0 

0 

0 

146 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ2102 

PURCHASED  DIST.  HOT  WATER 

fi  H0TH2O 

143 

146 

94 

38 

0 

0 

0 

0 

0 

19 

60 

116 

615 

PK 

0.3 

0.3 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.2 

0.3 

1  EQ5020  HEAT  WATER  CIRC.  PUMP  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  4  ROOF  INSULATION 

ELEC  1  1  1  1  0  0  0  0  0  0  1  1  5 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


I 

I 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


T  I  L  I  T  Y  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  4.8  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp.  ^ 

Ref.  .  Equipment 

Num.  Code  Name 


Equipment  Description 


Utility  Percnt 
Demand  Of  Tot 
(ki)  (Ti) 


Cooling  Equipment 


EQ1161  Alfi-CLD  COND  COMP  <15  TONS 


3.5  71.95 


Sub  Total 


3.5  71.95 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


0.1  1.47 


Sub  Total 


0.1  1.47 


Sub  Tbtal 


0.0  0.00 


Miscellaneous 

Lights 

Base  Utilities 
Misc  Equipment 
Sub  Tkal 


1.3  26.58 
0.0  0.00 
0.0  0.00 
1.3  26.58 


Grand! Total 


4.8  100.00 
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utttnnnntnnntntnnnnnntunnnntnmnnunnwnntnun 

tt*ntntntntnttn*n*t*nunnnu%nnnnntn*unn*tnnunntnn 


TRACE  600  ANALYSIS 


nnnntnn*nttntttntntttnntnnntutntnn*nntun*nttx*n*nn 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  318 


Weather  File  Code: 
Location: 

Latitude; 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in.  Hg) 


Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 


Air  Density:  0-.0742 
Air  Specific  Heat:  0.2444 
Density-Specific  Heat  Prod:  1.0882 
Latent  Heat  Factor:  4,790.2 
Enthalpy  Factor:  4.4519 


(Lbm/cuft) 

(Btu/lbm/F) 

(8tu-min./hr/cuft/F) 

(Btu-min./hr/cuft) 

(Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

I  Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


1  Time/Date  Program  was  Run: 
:  Dataset  Name: 


14:16:  6  1/20/94 

C8318  .TM 
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SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil, 

Supply 

Room 

Exhaust 

Systein  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

1,462 

1,462 

1,795 

333 

0 

0 

2  RAO 

C 

0 

0 

0 

432 

0 

0 

Totals 

0 

1,462 

1,462 

1,795 

815 

0 

0 

CAPACITY  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

System  System 

Capacity 

Capacity 

Capacity 

Numbeh  Type 

i 

(Tons) 

(Tons) 

(Tons) 

t  PTAC 

3.2 

0.0 

0.0 

f  RAD 

0.0 

0.0 

0.0 

Total! 

3.2 

0.0 

0.0 

Cooling  Main  Sys.  Aux.  Sys.  Preheat 

Totals  Capacity  Capacity  Capacity 

(Tons)  (Btuh)  (Btuh)  (Btuh) 

0  0 

0  0 

0  0 

7  with  a  capacity  of 


Heating 


Reheat 

Humidif. 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

-52,992 

0 

0 

0 

-74,157 

0 

0 

0 

-127,149 

3.2  tons 


The  building  peaked  at  hour  13  month 


engineering  CHECKS  -  ALTERNATIVE  3 


WEATH 


RSTRIP  i  CAULKING 


3.2  -52,992 
0.0  -74.157 
3.2  -127,149 


E  N.  G  I  N  E  E  R  I  N  6  CHECKS 


System 

Number 


2 


Percent 

- Cooling . . 

—  Heating  — 

Main/ 

System 

Outside 

Cfm/ 

Ciiii/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Main 

PTAC 

0.00 

1.39 

450.0 

324.7 

36.96 

1.39 

-50.23 

1,055 

Main 

RAO 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-49.54 

1,497 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 


COOLING  COIL  PEAK  n*!:****!:**^:***************!:^::*:**  CLG  SPACE  PEAK  ttUnUttn  HEATING  COIL  PEAK  tttttttt 
Peaked  at  Time  Mo/Hr:  7/13  *  Mo/Hr:  7/13  *  Mo/Hr:  13/  1 


Outside  Air  ==> 

0A08/WB/HR:  89/  74/105.0 

% 

OAOB:  89 

* 

t 

0AD8: 

4 

Space  Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space  Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat.  Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot 

% 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(8tuh)  (i) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0,00 

i 

0  0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00 

t 

0 

0 

0.00 

Roof  Cond 

4,708 

170 

4,878 

12.51 

t 

4,773  15.61 

t 

-3,843 

-4,055 

7.78 

Glass  Solar 

7,164 

r\ 

7,164 

18.37 

7,391  24.17 

t 

0 

0 

0.00 

Glass  Cond 

1,004 

0 

1,004 

2.58 

917  3.00 

-6,206 

-6,206 

11.91 

Wall  Cond 

10,560 

610 

11,170 

28.64 

t 

10,730  35.09 

t 

-17,668 

-18,649 

35.79 

Partition 

0 

0 

0.00 

* 

0  0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0  0.00 

t 

0 

0 

0.00 

Infiltration 

13,360 

13,360 

34.26 

* 

4,656  15.23 

t 

-23,200 

-23,200 

44.52 

Sub  Total") 

36,797 

780 

37,577 

96.36 

* 

28,467  93.09 

t 

-50,917 

-52, 

,110 

100.00 

Internal  Loads 

t 

t 

Lights 

494 

0 

494 

1.27 

% 

634  2.07 

t 

0 

0 

0.00 

People 

715 

715 

1.83 

% 

410  1,34 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0  0.00 

t 

0 

0 

0.00 

SubjTotal-) 

1,210 

0 

0 

1,210 

3.10 

* 

1,044  3.41 

t 

0 

0 

0.00 

Ceiliijig  Load 

561 

-561 

0 

0.00 

t 

1,068  3.49 

t 

-961 

0 

0.00 

Outsiie  Air 

0 

0 

0 

0 

0.00 

t 

0  0.00 

t 

0 

0 

0.00 

Sup.  I^an  Heat 

208 

0.53 

t 

0.00 

t 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

% 

0  0.00 

i 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

0.00 

t 

0 

0.00 

Terfiliilial  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

0 

0.00 

Grand  Total—) 

38,568 

219 

•  0 

38,995 

100.00 

t 

30,580  100.00 

t 

-51,878 

-52, 

,110 

100.00 

“1  rr>TTnii _ 

...ApCAC-- 

- UUULll^b  OCLCUIlUn - 

HrvLHO 

,  Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  08/WB/HR 

Gross  Total 

Glass  (sf) 

i%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor  1,055 

Main  clg  3.2 

39.0 

30.4 

1,462 

75.8  62 

.7  66 

.5 

55.7  53.6  59.5 

Part 

0 

Aux  clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0  0.0 

Exflr 

0 

Opt  Vertt  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0  0.0 

Roof 

426 

0  0 

Totals!  3.2 

39.0 

Wall  1,234 

163  13 

'  urATTVir' 

rnri  ccf  r/^TTnw  __  __ 

ATOCI nwc  (rim\ 

--TFMPERATURFS  fFl-'— 

lUlL  btltlliUn - 

- HiKruUHv)  VCIIU; 

LMUinLLILlnu 

;  Capacity 

Coil  Airfl 

Ent 

Lvg 

Type  . 

Cooling 

Heating  Clg  %  OA 

0.0 

Type 

Clg 

Htg 

:  (Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.39  i 

3ADB 

55.8 

100.6 

Main  Htg  -53.0 

1,462 

67.3 

100.6 

Infil 

333 

333  Clg  Cfm/Ton 

449.98 

Plenum 

76.4 

66.3 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

1,462 

1,462  Clg  Sqft/Toi 

1 

324.66  1 

Return 

75.7 

67.1 

Preheat  -0.0 

1,462 

67.1 

55.7 

Mincfm 

0 

0  Clg  Btuh/Sqft 

36.96 

Ret/OA 

75.7 

67.1 

Reheat'  0.0 

0 

0.0 

0.0 

Return 

1,462 

1,462  No.  People 

3 

Runarnd 

75.0 

68.0 

Huraidij  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.39 

Fn  BldTD 

0.0 

0.0 

Total  -53.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

-50.23 

fn  Frict 

0.1 

0.0 
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System  2  Block  RAO  -  RADIATION 

COOLING  COIL  PEAK  *1:****»*»******:|:******i**<:l:*****  CLG  SPACE  PEAK  ******»**<:**  HEATING  COIL  PEAK  **ntnt 


Peaked  at  Time  = 

Mo/Hr:  i 

3/  0 

t 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OADB/WB/HR: 

0/  0/  0.0 

t 

% 

OADB: 

0 

t 

± 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

*  Space  Peak  Coil  Peak 

Percnt 

Sens.fLat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

*  Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W  * 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  ^ 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-4,681  -5,047 

6.81 

Glass  Solar 

0 

0 

0 

0.00  ^ 

0 

0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-8,492  -8,492 

11.45 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

% 

-25,592  -27,068 

36.50 

Partition 

0 

0 

0.00  * 

0 

0.00 

t 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

t 

0  0 

0.00 

Infiltration 

0 

0 

0.00  ^ 

0 

0.00 

t 

-33,550  -33,550 

45.24 

Sub  Total::) 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-72,315  -74,157 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

t 

0  0 

0.00 

disc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0  0 

0.00 

Subi  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0  0 

0.00 

Ceilifig  Load 

0 

0 

0 

0.00  * 

0 

0,00 

t 

-5,672  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0  0 

0.00 

Sup. 

Fan  Heat 

0 

0.00  * 

0.00 

t 

0 

0.00 

Ret. 

Fan  Heat 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Duct 

Heat  Pkup 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

i 

0  0 

0.00 

Exhaukt  Heat 

0 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

T8rfni|ial  Bypass 

1 

0 

0 

0 

0.00  * 

0.00 

t 

± 

0 

0.00 

1 

Grand 

Total::) 

0 

0 

■  0  • 

0 

0.00  * 

0 

0.00 

-77,986  -74,157 

100.00 

AnCAP 

LUULI.I1U  UUIL  jlLlOIXUIi 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(») 

1  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1,497 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0, 

,0  0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0  ■ 

0.0 

0, 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vet 

It  0.0 

0.0 

0.0 

0 

0.0 

0. 

,0  0.0 

0.0  0.0 

0.0 

Roof 

580 

0  0 

Totals 

1  0.0 

1 

0.0 

Nall 

1,784  224  13 

i 

—HEATING  COIL  SELECTION 
Capacity  Coil  Airfl 

Ent 

Lvg 

Type 

'AIRFLOWS  (cfui) 
Cooling 

Heating 

-ENGINEERING  CHECKS- 
Clg  %  OA  0.0 

-TEMPERATURES  (F)— 
Type  Clg  Htg 

i 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

Main  Htg 

-74.2 

0 

0.0 

0.0 

Infil 

0 

482 

Clg  Cfffl/Ton 

0.00 

Plenum 

0.0 

63.1 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat ; 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-74.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-49.54 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 
WEATHERSTRIP  t.  CAULKING 

.  BUILDING  U-VALUES 


—  Roofn  U-Values  — 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

'  Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

LIVING  ROGN 

o.coo 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.272 

0.549 

16.7 

6.11 

2 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.272 

0.549 

10.2 

4.63 

3 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.041 

0.609 

0.625 

0.272 

0.549 

20.0 

7.04 

4 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.272 

0.000 

31.1 

9.93 

5 

STUDY 

0.000 

0.000 

0.000 

0.000 

0.242 

0.810 

0,837 

0.272 

0.000 

23.5 

8.23 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.149 

0.582 

0.596 

0.272 

0.549 

19.2 

6.91 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.149 

0.582 

0.596 

0.272 

0.549 

19.2 

6.91 

1 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.272 

0.549 

16.7 

6.11 

2 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.272 

0.549 

10.2 

4.63 

S 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.041 

0,609 

0.625 

0.272 

0.549 

20.0 

7.04 

4 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.272 

0.000 

31.1 

9.93 

STUDY 

0.000 

0.000 

0.000 

0.000 

0.242 

0.810 

0.837 

0.272 

0.000 

23.5 

8.23 

Zone  i 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.149 

0.582 

0.596 

0.272 

0.549 

19.2 

6.91 

KITCHEN 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.272 

0.549 

17.6 

6.32 

’\J 

LAUNDRY 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.272 

0.549 

38.4 

11.11 

6 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.272 

0.549 

17.7 

6.56 

p 

BATH 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.272 

0.000 

25.2 

8.59 

ID 

BATH 

0.000 

0.000 

0.000 

0.000 

0.242 

0.810 

0.837 

0.272 

0.000 

20,9 

7.62 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.103 

0.566 

0.579 

0.272 

0.549 

19.7 

6.99 

Systeji) 

2  Total/Ave. 

0.000 

0.000 

0.000 

0,000 

0.137 

0.577 

0.591 

0.272 

0.549 

19.4 

6.94 

Building 

0.000 

0.000 

0.000 

0.000 

0.142 

0.579 

0.593 

0.272 

0.549 

19.3 

6.93 

I 

I 


i 


i 


Trane  Air  Conditioning  Economics  V  600 

By;  Trane  Customer  Direct  Service  Network  PAGE  30 

I 

BUILDING  AREAS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

.  BUILDING  AREAS . . 


Floor 

Total 

Exposed 

Number  of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(^) 

(sqft) 

1 

LIVING  ROOM 

1 

1 

254 

254 

0 

0 

0 

0 

0 

33 

11 

279 

2 

DINING  ROOM 

1 

1 

209 

209 

0 

0 

0 

0 

0 

48 

35 

89 

3 

BEDROOM 

1 

1 

248 

248 

0 

0 

0 

0 

82 

43 

15 

282 

4 

BEDROOM 

1 

1 

116 

116 

0 

0 

0 

0 

116 

25 

11 

195 

5 

STUDY 

1 

1 

228 

228 

0 

0 

0 

0 

228 

9 

4 

227 

Zone 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

System 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

1 

LIVING  ROOM 

1 

1 

254 

254 

0 

0 

0 

0 

0 

33 

11 

279 

? 

DINING  ROOM 

1 

1 

209 

209 

0 

0 

0 

0 

0 

48 

35 

89 

3 

BEDROOM 

1 

1 

248 

248 

0 

0 

0 

0 

82 

48 

15 

282 

4 

BEDROOM 

1 

1 

116 

116 

0 

0 

0 

0 

116 

25 

11 

195 

:i 

STUDY 

1 

1 

228 

228 

0 

0 

0 

0 

228 

9 

4 

227 

Zone 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

ij 

KITCHEN 

1 

1 

175 

175 

0 

0 

0 

0 

0 

18 

8 

209 

LAUNDRY 

1 

1 

22 

22 

0 

0 

0 

0 

0 

10 

11 

74 

R 

BEDROOM 

1 

1 

157 

157 

0 

0 

0 

0 

66 

22 

15 

128 

f 

BATH 

1 

1 

41 

41' 

0 

0 

0 

0 

41 

'  8 

16 

44 

BATH 

1 

1 

47 

47 

0 

0 

0 

0 

47 

4 

10 

34 

Zone 

2  Total/Ave. 

442 

0 

0 

0 

0 

154 

62 

11 

489 

Systeifi 

2  Total/Ave. 

1,497 

0 

0 

0 

0 

580 

224 

13 

1,560 

Building 

2,552 

0 

0 

0 

0 

1,006 

387 

13 

2,631 

ASHRa[  90  ANALYSIS  -  ALTERNATIVE  3 
WEATHERSTRIP  J  CAULKING 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.142  (Btu/Hr/Sq  Ft/F) 

Overa' 1  Wall  U-Value  :  0.312  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.269  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  10.87  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  21.36  (Btu/Hr/Sq  ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

— . SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— —  Cooling  Load 

.  Heating  Load 

— —  Cooling  Airflow 

—  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(^) 

(Btuh) 

w 

(Cfm) 

(%) 

(Cfm) 

(%) 

0  - 

.  5 

0.2 

7 

92 

-6,357 

12 

545 

73.1 

0 

0 

0.0 

0 

0 

5  - 

10 

0.3 

8 

110 

-12,715 

13 

611 

146,2 

0 

0 

0.0 

0 

0 

10  - 

15 

0.5 

11 

145 

-19,072 

15 

704 

219.3 

0 

0 

0.0 

0 

0 

15  - 

20 

0.6 

9 

119 

-25,430 

20 

921 

292.4 

42 

1,530 

0.0 

0 

0 

20  - 

25 

0.8 

5 

62 

-31,737 

18 

848 

365.6 

0 

0 

0.0 

0 

0 

25  - 

30 

1.0 

16 

217 

-38,145 

12 

552 

438.7 

0 

0 

0.0 

0 

0 

30  - 

35 

1.1 

9 

120 

-44,502 

10 

457 

511.8 

0 

0 

0.0 

0 

0 

25  ■ 

1.3 

11 

150 

-50,860 

0 

0 

584.9 

0 

0 

0.0 

0 

0 

40  - 

1  45 

1.5 

9 

118 

-57,217 

0 

0 

658.0 

0 

0 

0.0 

0 

0 

45  - 

;  50 

1.6 

5 

64 

-63,575 

0 

0 

731.1 

21 

765 

0.0 

0 

0 

50  - 

55 

1.8 

2 

28 

-69,932 

0 

0 

804.2 

0 

0 

0.0 

0 

0 

55  - 

60 

1.9 

0 

4 

-76,239 

0 

0 

877.3 

0 

0 

0.0 

0 

0 

60  - 

65 

2.1 

2 

27 

-82,647 

0 

0 

950.5 

0 

0 

0.0 

0 

0 

65  - 

i  70 

2.3 

0 

0 

-89,004 

0 

0 

1,023.6 

0 

0 

0.0 

0 

0 

70  - 

75 

2.4 

0 

0 

-95,362 

0 

0 

1,096.7 

0 

0 

0.0 

0 

0 

75  - 

80 

2,6 

0 

0 

-101,719 

0 

0 

1,169.8 

0 

0 

0.0 

0 

0 

80  - 

85 

2.8 

0 

0 

-108,077 

0 

0 

1,242.9 

0 

0 

0.0 

0 

0 

85  - 

90 

2.9 

2 

51 

-114,434 

0 

0 

1,316.0 

0 

0 

0.0 

0 

0 

90  - 

95 

3.1 

0 

0 

-120,792 

0 

0 

1,389.1 

0 

0 

0.0 

0 

0 

95  - 

100 

3.2 

2 

31 

-127,149 

0 

0 

1,462.2 

38 

1,377 

0.0 

0 

0 

Hours 

|0ff 

0.0 

0  7 

,442 

•  0  • 

0 

4,122 

0.0 

0 

5,088 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. .  BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1 

2 

(F) 

Max,  Temp. 

86.1 

104.1 

105.9 

Mq./Hr. 

7  14 

7  19 

7  20 

Day  Type 

1 

1 

1 

Above  100 

0 

0 

154 

95 

-  100 

0 

465 

706 

90 

-  95 

0 

1,092 

1,234 

85 

-  90 

0 

923 

992 

80 

-  85 

82 

913 

472 

75| 

-  80 

2,457 

279 

114 

70i 

-  75 

879 

0 

384 

65 

-  70 

271 

5,088 

4,704 

60| 

r  65 

846 

0 

0 

55i 

-  60 

720 

0 

0 

50 

-  55 

780 

0 

0 

Beiow  50 

1 

2,725 

0 

0 

Min. 

Temp. 

30.8 

67.9 

67.9 

Mi 

3. /Hr. 

2  9 

3  20 

1  19 

Day  Type 

4 

1 

1 

Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  J  CAULKING 

. MONTHLY  ENERGY  CONSUMPTION . 


Month 

ELEC 
Off  Peak 
(kWh) 

DEMAND 

On  Peak 
(kW) 

HOT  WTR 
On-  Peak 
(Therm) 

HOT  W  DMNO 
On  Peak 
(Thrm/hr) 

Jan 

339 

1 

233 

0 

Feb 

306 

1 

227 

0 

March 

547 

i 

147 

0 

April 

326 

1 

60 

0 

May 

498 

6 

0 

0 

June 

909 

‘6 

0 

0 

July 

1,317 

7 

0 

0 

Aug 

912 

6 

0 

0 

Sept 

460 

6 

0 

0 

Oct 

343 

i 

49 

0 

Nov 

327 

1 

105 

0 

Dec  i 

335 

1 

197 

0 

Total 

6.418 

7 

1,018 

0 

Building  Energy  Consumption  : 
Source  Energy  Consumption  : 


48,484  (6tu/Sq  Ft/Year) 
78,952  (Btu/Sq  Ft/Year) 


Floor  Area  : 


2,552  (Sq  Ft) 
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I 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Har 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

338 

305 

346 

325 

342 

334 

333 

346 

325 

342 

325 

333 

3,995 

PK 

i  .  w 

1.3 

L3 

i.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1 

MISC  LO 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

I 

use  LD 

TIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

JK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4  i 

1ISC  LO 
’  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

’K 

0.0 

0.0 

0.0 

0.0 

0.0  ■ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5  1 

i 

■use  LD 
>  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

>K 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6  1 

use  LD 

1 

>  CHILL 

0 

0 

0  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

’K 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  1 

bll61 

AIR-CLO  COND  COMP  <15 

TONS 

1 

iLEC 

0 

0 

0 

0 

60 

386 

727 

381 

46 

0 

0 

0 

1,599 

1 

'K 

0.0 

0.0 

0.0 

0.0 

4.2 

4.4 

4.5 

4.4 

4.2 

0.0 

0.0 

0.0 

4.5 

1  i 

:Q5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

6 

40 

74 

39 

5 

0 

0 

0 

164 

pK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.4 

1  EQ5303 

CONTROLS 

tLEC 

0 

0 

0 

0 

37 

99 

130 

93 

33 

0 

0 

0 

392 

PK 

1 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

1  (Q4003 

PC  CENIRIF.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

52 

51 

52 

52 

51 

0 

0 

0 

259 

PK 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1  EQ2102 

PURCHASED  DIST, 

.  HOT  WATER 

P  H0TH20 

233 

227 

147 

60 

0 

0 

0 

0 

0 

49 

105 

197 

1,018 

0.4 

0.4 

0.3 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.4 

0.4 

1  ^Q5020  HEAT  WATER  CIRC.  PUMP  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

ELEC  1  1  1  1  0  0  0  0  0  1  1  1  8 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


Trane  Air  Conditioning  Economics  V  600 

By:  Trane  Customer  Direct  Service  Network  PAGE  36 

i 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 


— . - . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  6.6  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 


Eqp. 

Utility 

Percnt 

Ref. 

Equipment 

Demand 

Of  Tot 

Num. 

Code  Name 

Equipment  Description 

(kW) 

(%) 

Cooling  Equipment 

1 

EQ1161 

AIR-CLD  COND  COMP  <15  TONS 

5.2 

78.81 

Sub  T 

^tal 

5.2 

78.81 

Sub  T 

otal 

0.0 

0.00 

1 

Air  M 

Dving  Equipment 

1  1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

0.1 

1.89 

Sub  T 

otal 

0.1 

1.89 

Sub  T 

otal 

0.0 

0.00 

Misce 

llaneous 

Ligh 

1.3 

19.30 

Base 

Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

Sub  Total 

1.3 

19.30 

I 


Grand: Total 


6.6  100.00 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  318 

Heather  File  Code:  CARLISLE 

Location:  ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number; 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb; 

4 

(F) 

Summer  Ground  Relectance; 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

Q.0742 

(Lbm/cuft) 

:  Air  Specific  Heat: 

0.2444 

(Btu/lbffl/F) 

1  Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

'  Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

1  Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run: 

14:27:31 

1/20/94 

Dataset  Name: 

C8318 

.TM 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  4 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


. Mam  “■'* 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

762 

762 

1,034 

271 

0 

0 

2  RAO 

0 

0 

0 

393 

0 

0 

Totals 

0 

762 

762 

1,034 

664 

0 

0 

CAPACITY  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  SYSTEM  SUMMARY . 

(Design  Capacity  Quantities) 

I  - Cooling  — - - - - . . . —  Heating 


Main  Sys. 

Aux.  Sys. 

Oot.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

1.9 

0.0 

0.0 

1.9 

-29,165 

0 

0 

0 

0 

0 

-29,165 

2 

RAO 

0.0 

0.0 

0.0 

0.0 

-41,296 

0 

0 

0 

0 

0 

-41,296 

Total^ 

1.9 

0.0 

0.0 

1.9 

-70,461 

0 

0 

0 

0 

0 

-70,461 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  1.8  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  4 
COMBINED  ECOS 


ENGINEERING  CHECKS 


Systelit 

Main/ 

System 

Percent 

Outside 

Cfm/ 

.  Cooling 

Cfm/ 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Humbef 

1 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  ft 

Sq  Ft 

Sq  ft 

Sq  ft 

Main 

PTAC 

0.00 

0.72 

401.2 

555.2 

21.62 

0.72 

-27.64 

1,055 

? 

i 

Main 

RAO 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-27.59 

1,497 

Trane  Air  Conditioning  Econoaiics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  ^:nn*S:l;l:*IIJ:*»*****<;**i:)|:l;****l:*  CLG  SPACE  PEAK  «**^:***1:***  HEATING  COIL  PEAK  ******tt 
Peaked  at  Time  ::>  Mo/Hr:  7/14  *  ilo/Hr:  7/16  *  Mo/Hr:  13/  1 


Outside  Air  ::> 

0AD8/WB/HR:  91/  74/105.0 

t 

t 

OADB;  91  * 

i 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space  Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.  Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh)  {%)  * 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Roof  Cond 

678 

100 

778 

3.41 

t 

738  4.51  * 

-672 

-810 

2.80 

Glass  Sola' 

0 

6,9i9 

30.5c 

i 

6,595  40,27  * 

0 

0 

0.00 

Glass  Cond 

1,080 

0 

1,080 

4.74 

t 

1,135  6,93  * 

-6,206 

-6,206 

21.45 

Wall  Cond 

1,678 

96 

1,774 

7.78 

% 

1,573  9.60  * 

-2,849 

-3,010 

10.41 

Partition 

0 

0 

0.00 

% 

0  0.00  ^ 

0 

0 

0.00 

Exposed  floor 

0 

0 

0.00 

i 

0  0.00  * 

0 

0 

0.00 

Infiltration 

10,896 

10,896 

47.78 

t 

4,363  26.64  ^ 

-18,904 

-18,904 

65.34 

Sub  Total::> 

21,301 

197 

21,498 

94.27 

t 

14,404  87.95  * 

-28,631 

-28,931 

100.00 

Internal  Loads 

* 

i 

Lights 

486 

0 

486 

2.13 

* 

1,192  7.28  * 

0 

0 

0.00 

People 

712 

712 

3.12 

t 

484  2.96  * 

0 

0 

0.00 

disc 

0 

0 

0 

0 

0.00 

% 

0  0.00  * 

0 

0 

0.00 

Sub  Total:-) 

1,193 

0 

0 

1,198 

5.25 

t 

1,677  10.24  * 

0 

0 

0.00 

Ceiliiiig  Load 

168 

-168 

0 

0.00 

t 

297  1.81  * 

-308 

0 

0.00 

Outsiije  Air 

0 

0 

0 

0 

0.00 

i 

0  0.00 

0 

0 

0.00 

Sup.  I^an  Heat 

108 

0.48 

t 

0.00  * 

0 

0,00 

Ret.  fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  meat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

0V/UNll)R  Sizing 

0 

0 

0.00 

t 

0  0.00  ♦ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

i 

0.00  * 

* 

0 

0.00 

Grand  Total::) 

22,667 

28 

•  0 

22,804 

100.00 

t 

16,377  100.00  * 

-28,939 

-28,931 

100.00 

-(  r/>TTnii _ 

.wApCAO _ 

HKLHj 

;  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(^) 

1  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor  1 

,055 

Main  Clg  1.9 

22.8 

15.9 

762 

75.3  63 

.5  71.0 

55.2  53.4  59.4 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vertt  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0  0.0 

Roof 

426 

0  0 

Totals  1.9 

22.8 

Wall  1,234  163  13 

_  '  _ UCATTkir 

r'nri  on  r/'iinw- _ 

-ATDCI  nuc  {  rfm  ) 

_  --FNnTWPFRTNn 

--TPMPPRATIIPP^^  ^Pl _ 

lUiL  otLtll iUN - 

HlKlLUfrO 

cnuinLLHin'j  unLC’ixo 

1  unr Cnri  1  UnC j  \  \  ) 

j  Capacity 

Coil  Airfl  Ent 

Lvg 

Type  , 

Cooling 

Heating  Clg  %  DA 

0.0 

Type  Clg 

Htg 

1  (Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.72  ! 

5A06  55.3 

102.9 

Main  Htg  -29.2 

762  67.7 

102.9 

Infil 

271 

271  Clg  Cfm/Ton 

401.16 

Plenum  75.4 

67,4 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

762 

762  Clg  Sqft/Ton 

555.17 

leturn  75.3 

67.6 

Preheat  -0.0 

762  67.6 

55.1 

Mincfiii 

0 

0  Clg  Btuh/Sqft 

21.62 

Ret/OA  75.3 

67.6 

Reheat!  0.0 

0  0.0 

0.0 

Return 

762 

762  No.  People 

3 

Runarnd  75.0 

68.0 

Huraidij  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  DA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vertt  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.72 

Fn  BldTO  0.0 

0.0 

Total  -29.2 

Auxil 

0 

0  Htg  Btuh/SqFt 

-27.64 

Fn  Frict  0.1 

0.0 

Trane  Air  Conditioning  Economics 
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System  2  Block  RAD  -  RADIATION 

COOLING  COIL  PEAK  nunnuiunnuunutunn  CLG  SPACE  PEAK  ***:*:********  HEATING  COIL  PEAK  tttttm 


Peaked  at  Time  "> 

Mo/Hr:  0/  0 

t 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outsi(ie  Air  — > 

0A08/WB/HR; 

0/  0/  0.0 

* 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt  ^ 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0,00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

0 

0.00 

-840 

-1,086 

2.63 

Glass  Solar 

0 

c 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-8,492 

-8,492 

20.56 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-4,127 

-4,381 

10.61 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-27,337 

-27,337 

66.20 

Sub  Total") 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-40,796 

-41,296 

100.00 

Internal  Loads 

t 

% 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

disc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  » 

0 

0 

0.00 

SubjTotal  — > 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceilihg  Load 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-1,305 

0 

0.00 

Outsicle  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Sup.  I^an  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

0V/UNi|r  Sizing 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Termillal  Bypass 

0 

0 

0 

0.00 

t 

% 

0.00  * 
t 

0 

0.00 

Grand  Total-:) 

0 

0 

•  0 

0 

0.00 

t 

0 

0.00  * 

-42,101 

-41,296 

100.00 

Anni 

Tki/'  r>n.Ti  ck 

n  r/^TTnu 

--AOCAC-------- 

HKtHo 

,  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  06/WB/HR 

Gross  Total 

Glass  (sf) 

i  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor  1,497 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0, 

.0 

0.0  0 

.0  0.0 

Part 

0 

Aux  clg  0.0 

0,0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0 

.0  0.0 

ExFlr 

0 

Opt  Verit  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

.0 

0.0  0 

.0  0.0 

Roof 

580 

0  0 

Totals  0.0 

0.0 

Hall  1, 

,784  224  13 

priTi  on  r/'TTnki 

-ATOri  niJC 

.-TCMnCDATlIOCe 

- "  - - ntH  t  mb 

lUiL  btLtliiUN - 

nlKi  LUnO 

IcrlrcKHIUKtb 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type  Clg 

Htg 

1  (Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00  SA08  0.0 

68.1 

Main  Htg  -41.3 

0  0.0 

0.0 

Infil 

0 

393 

Clg  Cfm/Ton 

0.00  1 

Uenum  0.0 

66.7 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00  Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

let/OA  0.0 

68.0 

Reheat!  0.0 

0  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

lunarnd  0.0 

68.0 

Hufnidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

n  MtrTO  0.0 

0.0 

Opt  Veflt  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

n  BldTO  0.0 

0.0 

Total  -41.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-27.59 

n  Frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 

BUILoiNG  U-VALUES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  U-VALUES 


i 


Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Sumuir 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

living  room 

O.CjO 

0.000 

•J  .  v'v'J 

O.CDO 

0.000 

0.550 

0.563 

0.044 

0.5^9 

17.8 

6.33 

2 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0,044 

0.549 

10.6 

4.71 

3 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.027 

0.609 

0.625 

0.044 

0.549 

21.3 

7.31 

4 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.027 

0.550 

0.563 

0.044 

0.000 

33.4 

10.40 

5 

STUDY 

0.000 

0.000 

0.000 

0.000 

0.032 

0.810 

0.837 

0.044 

0.000 

25.9 

8.69 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0.582 

0.596 

0.044 

0.549 

20.7 

7.20 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0.582 

0.596 

0.044 

0.549 

20.7 

7.20 

1 

LIVING  ROOM 

0.000 

0.000 

o.obo 

0,000 

0.000 

0.550 

0.563 

0.044 

0.549 

17.8 

6.33 

2 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.044 

0.549 

10.6 

4.71 

5 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.027 

0.609 

0.625 

0.044 

0.549 

21.3 

7.31 

4 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.027 

0.550 

0.563 

0.044 

0.000 

33.4 

10.40 

? 

STUDY 

0.000 

0.000 

0.000 

0.000 

0.032 

0.810 

0.837 

0.044 

0.000 

25.9 

8.69 

Zone  ! 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0.582 

0.596 

0.044 

0.549 

20.7 

7.20 

KITCHEN 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.044 

0.549 

18.8 

6.56 

LAUNDRY 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.044 

0.549 

41.8 

11.78 

A 

BEDROOM 

0.000 

0,000 

0.000 

0.000 

0.027 

0.550 

0.563 

0.044 

0.549 

18.8 

6.78 

r 

BATH 

0.000 

0.000 

0.000 

0.000 

0.027 

0.550 

0,563 

0.044 

0.000 

26.9 

8.93 

4 

BATH 

0.000 

0.000 

0.000 

0.000 

0.032 

0.810 

0.837 

0.044 

0.000 

22.9 

8.03 

Zone  ; 

2  Total/Ave. 

0.000 

0.000 

0,000 

0.000 

0.028 

0.566 

0.579 

0.044 

0.549 

21.1 

7.28 

Systei 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.029 

0.577 

0.591 

0.044 

0.549 

20.8 

7.22 

Building 

0.000 

0.000 

0.000 

0.000 

0.030 

0.579 

0.593 

0.044 

0.549 

20.7 

7.21 
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BUILDING  AREAS  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  AREAS 


Number  of 

Floor 

Area/Dupl 

Total 

Floor 

Partition 

Exposed 

floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number  Description 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(») 

(sqft) 

(sqft) 

(») 

(sqft) 

1 

LIVING  ROOM 

1 

1 

254 

254 

0 

0 

0 

0 

0 

33 

11 

279 

2 

DINING  ROOM 

1 

1 

209 

209 

0 

0 

0 

0 

0 

48 

35 

89 

3 

BEDROOM 

1 

1 

248 

248 

0 

0 

0 

0 

82 

48 

15 

282 

4 

BEDROOM 

1 

1 

116 

116 

0 

0 

0 

0 

116 

25 

11 

195 

5 

STUDY 

1 

1 

228 

228 

0 

0 

0 

0 

228 

9 

4 

227 

Zone 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

System 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

1 

LIVING  ROOM 

1 

1 

254 

254 

0 

0 

0 

0 

0 

33 

11 

279 

? 

DINING  ROOM 

1 

1 

209 

209 

0 

0 

0 

0 

0 

48 

35 

89 

6 

BEDROOM 

1 

1 

248 

248 

0 

0 

0 

0 

82 

48 

15 

282 

4 

BEDROOM 

1 

1 

116 

116 

0 

0 

0 

0 

116 

25 

11 

195 

STUDY 

1 

1 

228 

228 

0 

0 

0 

0 

228 

9 

4 

227 

Zone  i 

1  Total/Ave. 

1,055 

0 

0 

0 

0 

426 

163 

13 

1,071 

KITCHEN 

1 

1 

175 

175 

0 

0 

0 

0 

0 

18 

8 

209 

LAUNDRY 

1 

1 

22 

22 

0 

0 

0 

0 

0 

10 

11 

74 

8 

BEDROOM 

1 

1 

157 

157 

0 

0 

0 

0 

66 

22 

15 

128 

t 

BATH 

1 

i 

41 

41' 

0 

0 

0 

0 

41 

'  8 

16 

44 

4 

BATH 

1 

1 

47 

47 

0 

0 

0 

0 

47 

4 

10 

34 

Zone  ' 

2  Total/Ave. 

442 

0 

0 

0 

0 

154 

62 

11 

489 

System 

2  Total/Ave. 

1,497 

0 

0 

0 

0 

580 

224 

13 

1,560 

Building 

2,552 

0 

0 

0 

0 

1,006 

387 

13 

2,631 

ASHRa[  90  ANALYSIS  -  ALTERNATIVE  4 
COMBINED  ECOS 


A  S  H  R  A  E  9  0  ANALYSIS 


Overa 

Overa 

Overa: 


1  Roof  U-Value  : 
1  Wall  U-Value  = 
1  Building  U-Value  ^ 


0.030  (8tu/Hr/Sq  Ft/F) 
0.113  (Btu/Hr/Sq  Ft/F) 
0.092  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  1.51  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  12.40  (Btu/Hr/Sq  Ft) 


! 

i 
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I 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
COMBINED  ECOS 

. - . SYSTEM  LOAD  PROFILE . 


System  Totals 


Percent 

— —  Cooling  Load 

.... 

.  Heating  Load 

—  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

w 

(Cfm) 

(%) 

0  - 

;  5 

0.1 

7 

83 

-3,523 

13 

550 

38,1 

0 

0 

0.0 

0 

0 

5  - 

10 

0.2 

12 

144 

-7,046 

14 

598 

76.2 

0 

0 

0.0 

0 

0 

10  - 

15 

0.3 

6 

72 

-10,569 

19 

822 

114.4 

0 

0 

0.0 

0 

0 

15  - 

20 

0.4 

4 

47 

-14,092 

21 

922 

152.5 

42 

1,530 

0.0 

0 

0 

20  ' 

25 

0.5 

16 

194 

-17,615 

17 

733 

190.6 

0 

0 

0.0 

0 

0 

25  - 

30 

0.6 

13 

166 

-21,138 

12 

528 

228.7 

0 

0 

0.0 

0 

0 

30  “ 

35 

0.7 

8 

104 

-24,661 

5 

212 

266.8 

0 

0 

0.0 

0 

0 

35  - 

,40 

0.8 

7 

93 

-28,184 

0 

0 

304.9 

0 

0 

0.0 

0 

0 

40  - 

I45 

0.9 

10 

128 

-31,708 

0 

0 

343.1 

0 

0 

0.0 

0 

0 

45  - 

:50 

1.0 

7 

87 

-35,231 

0 

0 

381.2 

21 

765 

0.0 

0 

0 

50  - 

|55 

1.0 

2 

20 

-38,754 

0 

0 

419.3 

0 

0 

0.0 

0 

0 

55  - 

i60 

1.1 

4 

51 

-42,277 

0 

0 

457.4 

0 

0 

0.0 

0 

0 

60  - 

|65 

1.2 

0 

0 

-45,800 

0 

0 

495.5 

0 

0 

0.0 

0 

0 

65  - 

'70 

1.3 

0 

0 

-49,323 

0 

0 

533.6 

0 

0 

0.0 

0 

0 

70  - 

75 

1.4 

0 

0 

-52,846 

0 

0 

571.8 

0 

0 

0.0 

0 

0 

75  - 

80 

1.5 

0 

0 

-56,369 

0 

0 

609.9 

0 

0 

0.0 

'  0 

0 

80  - 

85 

1.6 

0 

0 

-59,892 

0 

0 

648.0 

0 

0 

0.0 

0 

0 

85  - 

90 

1.7 

0 

0 

-63,415 

0 

0 

686.1 

0 

0 

0.0 

0 

0 

90  - 

95 

1.8 

0 

0 

-66,938 

0 

0 

724.2 

0 

0 

0.0 

0 

0 

95  -  : 

.00 

1.9 

5 

62 

-70,461 

0 

0 

762.3 

38 

1,377 

0.0 

0 

0 

Hours 

jOff 

0.0 

0 

7,509 

•  0 

0 

4,395 

0.0 

0 

5,088 

0.0 

0 

8,760 

I 

I 


I 


I 

i 


I 
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BUILDiNG  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1 

2 

(F) 

Max. 

Temp. 

83.0 

108.1 

112.4 

Mo. /Hr. 

7  14 

8  20 

8  21 

Day  Type 

i 

1 

i 

Above  100 

0 

1,584 

2,508 

95 

-  100 

0 

1,043 

420 

90 

-  95 

0 

339 

151 

85 

-  90 

0 

420 

341 

80 

-  85 

31 

286 

252 

75 

80 

3,000 

0 

68 

70 

1-  75 

641 

68 

494 

65 

-  70 

297 

5,020  4,526 

60 

i-  65 

895 

0 

0 

55 

i-  60 

653 

0 

0 

50 

!-  55 

671 

0 

0 

Below  50 

2,572 

0 

0 

Min. 

Temp. 

34.4 

67.9 

67.9 

L/Hr. 

2  9 

3  20 

1  19 

Day  Type 

4 

1 

1 

Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Economics 

By;  Thane  Customer  Direct  Service  Network 

•MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR  HOT  W  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

338 

1 

118 

0 

Feb  . 

306 

1 

120 

0 

March 

347 

I 

75 

0 

April 

326 

1 

26 

0 

May 

401 

4 

0 

0 

June 

706 

4 

0 

0 

July 

989 

5 

0 

0 

Aug 

721 

4 

0 

0 

Sept 

382 

4 

0 

0 

Oct 

342 

1 

11 

0 

Nov  j 

326 

1 

47 

0 

Dec  1 

334 

1 

96 

0 

Total 

5,518 

5 

492 

0 

I 

Building  Energy  Consumption  :  26,664  (8tu/Sq  Ft/Year)  Floor  Area  ^  2,552  (Sq  Ft) 

Source  Energy  Consumption  =  47,853  (Btu/Sq  Ft/Year) 


I 
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I 

EQUIP^NT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 


i 

-  E 

Q  U  I  P  M 

ENT  ENERGY  C 

0  N  S  U  1 

M  P  T  I  0  N  — ■ 

HeT 

Equip 

nontniy  vonsumption 

Hum 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

338 

305 

346 

325 

342 

334 

333 

346 

325 

342 

325 

333 

3,995 

PK 

1.3 

i.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

i)IL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

^IISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I* 

0.0 

0.0 

0.0 

0.0 

0.0  ■ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

ijllSC  LO 

I*  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

H 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

jlisc  LO 

P  CHILL 

0 

0 

0 

•  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

1 

^QI161 

AIR-CLD  COND  COM?  <15 

TONS 

kEC 

0 

0 

0 

0 

11 

224 

438 

231 

11 

0 

0 

0 

915 

PK 

0.0 

0.0 

0.0 

0.0 

2.3 

2.5 

2.6 

2.6 

2.5 

0.0 

0.0 

0.0 

2.6 

1 

I:Q5200 

CONDENSER  FANS 

tLEC 

0 

0 

0 

0 

1 

23 

44 

24 

1 

0 

0 

0 

94 

iJk 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.3 

0.2 

0.2 

0.0 

0.0 

0.0 

0.3 

1 

EQ5303 

CONTROLS 

^EC 

0 

0 

0 

0 

20 

99 

146 

93 

18 

0 

0 

0 

375 

PK 

1 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

^EC 

0 

0 

0 

0 

27 

26 

27 

27 

26 

0 

0 

0 

135 

PK 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ2102 

PURCHASED  OIST.  HOT  WATER 

P  H0TH20 

118 

120 

75 

26 

0 

0 

0 

0 

0 

11 

47 

96 

492 

PK 

0.2 

0.2 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.2 

0.2 

1  EQ5020 

I 


HEAT  WATER  CIRC.  ,0UMP  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
COMBINED  ECOS 

— - . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  4.5  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp.  Utility  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Num.  Code  Name  Equipment  Description  (kN)  (%) 

Cooling  Equipment 

1  EQ1161  AIR-CLD  COND  COMP  <15  TONS  3.2  70.28 


Sub  Tptal 


3.2  70.28 


Sub  Total 

Air  Moving  Equipment 

i 

1  I  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 

I 


0.0  0.00 


0.1  1,45 
0.1  1.45 
0.0  0,00 


1.3  28.28 
0.0  0.00 
0.0  0.00 
1.3  28.28 


Grand' Total 


4.5  100,00 


CONTENTS  OF  :  E:\CB321.TM 
LINE  # - 

1  JOB  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01/CARLISLE  BARRACKS,  PA 

4  01/DEPARTMENT  OF  THE  ARMY 

5  01/BENATEC  ASSOCIATES 

6  01/BUILDING  321 

7  08/CARLISLE 

8  09/MAY/SEP////APR/OCT 

9  10/CLTD-CLF 

10  11///ZONE 

11  LOAD  -  1 

12  19/1/BASE  BUILDING 

13  20/1/1/DINING  ROOM/181/1/1/. 8/. 39/10 

14  20/2/1/LIVIHG  ROOM/539/1/1/. 8/. 39/10 

15  20/3/1/MASTER  BE DR OOM /28 5 /I / 1 / . 8 / . 39 /8 . 5 

16  20/4/1/BEDROOM/157/1/1/0//.8.5 

17  20/5/1/3RD  FLOOR/160/1/1/0//9 

18  20/6/2/KITCHEN/156/1/1/.8/.39/10 

19  20/7/2/BACK  PORCH / 59 / 1 /I /0 / / 10 

20  20/8/2/BATH/90/1/1/.8/.39/8.5 

21  20/9/2/BEDROOM/148/1/1/0//8.5 

22  20/10/2/STAIRS/170/1/1/0//17 

23  20/11/2/BATH/76/1/1/0//9 

24  21/M////CBLQTX///CBLQTX 

25  22/4/1/YES////199 

26  22/5/1/YES////200 

27  22/7/1/YES////200 

28  22/9/1/YES////199 

29  22/10/1/NO/13/6//200 

30  22/11/1/YES////200 

31  24/1/1/12. 5/9//167/17 

32  24/1/2/14 . 5/9//167/107 

33  24/2/1/19/9//167/17 

34  24/2/2/19/9//167/197 

35  24/2/3/28/9//167/287 

36  24/3/1/19/8. 5//167/17 

37  24/3/2/17. 5/8. 5//167/107 

38  24/4/1/14/8. 5//167/287 

39  24/4/2/12. 5/8. 5//167/17 

40  24/5/1/7/7 . 1//167/17 

41  24/6/1/13/9//167/107 

42  24/7/1/5/9//167/107 

43  24/7/2/11. 75/9//167/197 

44  24/7/3/5/9//167/287 

45  24/8/1/10/8. 5//167/107 

46  24/8/2/9/8 . 5//167/197 

47  24/9/1/12. 5/8. 5//167/197 

48  24/9/2/13/8 .5//167/287 

49  24/10/1/6/16//167/197 

50  25/1/1/5. 5/3/1/. 55/. 5 7 

51  25/1/2/5. 5/3/1/. 55/. 57 

52  25/2/1/5. 5/3/1/. 55/. 57 

53  25/2/2/5. 5/3/1/. 55/. 57 

54  25/2/3/5. 5/3/2/. 55/. 57 

55  25/3/1/5/3/2/. 55/. 57. 

56  25/3/2/5/3/1/. 55/. 57 

57  25/4/1/5/3/1/. 55/. 57 

58  25/4/2/5/3/1/. 55/. 57 


CONTENTS  OF  :  E:\CB321.TM 


LINE  # 

59 

60 


61 


62 

63 

6A 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


25/5/1/2. 5/1. 7/2/. 55/. 57 
25/6/1/4. 2/3/1/. 55/. 57 
25/7/2/10.8/1/1/1.04/1 
25/8/1/4 .3/3/1/. 55/. 57 
25/8/2/3. 3/2. 5/1/. 55/. 57 
25/9/1/5/3/1/. 55/. 57 
25/9/2/5/3/1/. 55/. 57 
25/10/1/20/1/1/. 61/. 88 

26/M/CBLQP/CBLQL/0FF//0FF/CBLQCLG/0FF/0FF/0FF/0FF 

27/M/505/SF-PERS/230/190/ . 5/WATT-SF/INCAND 

29/1/////.29/CFM-SF/.29/CFM-SF 

29/2///// .29/C FM-SF/. 29 /CFM-SF 

29/3/////.29/CFM-SF/.29/CFM-SF 

29/4///// . 29/C FM-SF/ . 29/CFM-SF 

29/5//// /. 29 /CFM-SF/. 29/C FM-SF 

29/6///////. 29/CFM-SF 

29/7///////. 29/CFM-SF 

29/8/////// .29/CFM-SF 

29/9///////. 29/C FM-SF 

29/10/// ////.29/CFM-SF 

29/11///////. 29/CFM-SF 

31/5/1/36/7//162/SINE-FIT/95/40 

31/10/1/16/7//162/SINE- FIT/95/40 

31/11/1/18/7//162/SINE- FIT/9 5/40 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1 /PTAC 

41/1/1 /I 

42/1/. 2 

45/1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

40/2/RAD 

41/2/1/2 

45/2/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 
EQUIPMENT  -  1 

59/1/CARLISLE///BASE  BUILDING 

60/1/1/PKPLANT/l/l 

62/1/EQ1161/5 

65/1/1//2/2 

67/1/EQ2102/1 

69/1/EQ4O03 

LOAD  -  2 

19/2/WALL  £  ROOF  INSULATION 

20/1/1 /DINING  ROOM/181/1/1/. 8/. 39/10 

20/2/1/LIVING  ROOM /539/1/1/. 8/. 39/10 

2  0/3 /I /MASTER  BE  DR OOM / 285 / 1 / 1 / .  8 / .  3 9 /8 . 5 

20/4/1/BEDROOM/157/1/1/0//8.5 

20/5/1/3RD  FLOOR/160/1/1/0//9 

20/6/2 /KITCHEN/156/1/1/. 8/. 39/10 

20/7/2/BACK  PORC H / 59 / 1 /I  /  O  / / 1 0 

2  0/8 /2/BATH/90/1/1/ . 8/ .39/8 . 5 

20/9/2 /BEDR OOM /148/1/1/0//8. 5 

20/1O/2/STAIRS/17O/1/1/O//17 

20/11/2/BATH/76/1/1/O//9 

21/M////CBLQTX///CBLQTX 

22/4/1/YES////199 

22/5/1/YES////200 

22/7/1/YES////200 

22/9/1/YES////199 


CONTENTS  OF  ;  E:\CB321.TM 
LINE  # - 

117  22/10/1 /NO/13/6//200 

118  22/11/1/YES////200 

119  24/1/1/12. 5/9//126/17 

120  24/1/2/14. 5/9//126/107 

121  24/2/1/19/9//126/17 

122  24/2/2/19/9//126/19/ 

123  24/2/3/28/9//126/287 

124  24/3/1/19/8 . 5//126/17 

125  24/3/2/17. 5/8. 5//126/107 

126  24/4/1/14/8. 5//126/287 

127  24/4/2/12. 5/8. 5//126/17 

128  24/5/1/7/7 . 1//126/17 

129  24/6/1/13/9//126/107 

130  24/7/1/5/9//126/107 

131  24/7/2/11. 75/9//126/197 

132  24/7/3/5/9//126/287 

133  24/8/1/10/8. 5//126/107 

134  24/8/2/9/8. 5//126/197 

135  24/9/1/12. 5/8. 5//126/197 

136  24/9/2/13/8. 5//126/287 

137  24/10/1/6/16//126/197 

138  25/1/1/5. 5/3/1/. 55/. 5 7 

139  25/1/2/5. 5/3/1/. 55/. 57 

140  25/2/1/5. 5/3/1/. 55/. 57 

141  25/2/2/5. 5/3/1/. 55/. 57 

142  25/2/3/5. 5/3/2/. 55/. 57 

143  25/3/1/5/3/2/ . 55/ . 57 

144  25/3/2/5/3/1/ . 55/ . 57 

145  25/4/1/5/3/1/. 55/. 57 

146  25/4/2/5/3/1/. 55/. 5 7 

147  25/5/1/2.5/1.7/2/. 55/. 57 

148  25/6/1/4. 2/3/1/. 55/. 5 7 

149  25/7/2/10.8/1/1/1.04/1 

150  25/8/1/4. 3/3/1/. 55/.  57 

151  25/8/2/3. 3/2. 5/1/. 55/. 57 

152  25/9/1/5/3/1/. 55/. 57 

153  25/9/2/5/3/1/. 55/. 57 

154  25/10/1/20/1/1/. 61/. 8 8 

155  26/M/CBLQP/CBLQL/0FF//0FF/CBLQCLG/0FF/0FF/0FF/0FF 

156  27/M/505/SF-PERS/230/190/.  5/1-JATT-SF/INCANO 

157  29/1/////.25/CFM-SF/.25/CFM-SF 

158  29/2/////.25/CFM-SF/.25/CFM-SF 

159  2 9/3 /////. 25/C FM-SF/. 25 /CFM-SF 

160  2 9 /4 /////. 25/C FM-SF/. 25/C FM-SF 

161  29/5 /////. 25/C FM-SF/. 25 /CFM-SF 

162  29/6/////// .25/CFM-SF 

163  29/7///////. 25/CFM-SF 

164  29/8///////. 25/CFM-SF 

165  29/9///////. 25/CFM-SF 

166  29/10///////. 25/CFM-SF 

167  29/11///////. 25/CFM-SF 

168  31/5/1/36/7//162/SINE-FIT/95/40 

169  31/10/1/16/7//162/SINE- FIT/95/40 

170  31/11/1/18/7//162/SINE- FIT/95/40 

171  SYSTEM  -  2 

172  39/2/WALL  fi  ROOF  INSULATION 

173  40/1/PTAC 

174  41/1/1/1 


CONTENTS  OF  :  Ej\CB321.TM 
LINE  # - - 

175  42/1/. 2 

176  45/1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

177  40/2/RflO 

178  A1 121112 

179  45/2/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 

180  EQUIPMENT  -  2 

181  59/2/CARLISLE///U)ALL  S  ROOF  INSULATION 

182  60/1/1/PKPLANT/l/l 

183  62/1/EQ1161/5 

184  65/1/1//2/2 

185  67/1/EQ2102/1 

186  69/1/EQ4003 

187  LOAD  -  3 

188  19/3/WEATHERSTRIP  S  CAULKING 

189  20/1/1/DINING  ROOM /18 1 / 1 / 1 / , 8 / .  3 9  / 1 0 

190  20/2/1/LIVING  RO 0 M / 5 3 9 / 1 / 1 / . 8 / . 3 9 / 1 0 

191  20/3/1/MASTER  BE DR OOM /28 5 / 1 / 1 / . 8 / . 3 9 /8 . 5 

192  20/4/1/BEDR00M/157/1/1/0//8.5 

193  20/5/1/3RD  F L 0 0 R / 1 6 0 / 1 / 1 / 0 / / 9 

194  20/6/2/KITCHEN/156/1/1/.8/.39/10 

195  20/7/2/BACK  P 0 R C H / 5 9 / 1 / 1 / 0 / / 1 0 

196  2O/8/2/BATH/90/1/1/.8/.39/8.5 

197  2O/9/2/BEDROOM/148/1/1/0//8.5 

198  2O/1O/2/STAIRS/170/1/1/O//17 

199  20/11/2/BATH/76/1/1/O//9 

200  21/M////C8LQTX///CBLQTX 

201  22/4/1/YES////199 

202  22/5/1/YES////200 

203  22/7/1/YES////20O 

204  22/9/1/YES////199 

205  22/10/1 /NO/13/6//200 

206  22/11/1/YES////200 

207  24/1/1/12. 5/9//167/17 

208  24/1/2/14. 5/9//167/10/ 

209  24/2/1/19/9//167/17 

210  24/2/2/19/9 //167/19 7 

211  24/2/3/28/9//167/287 

212  24/3/1/19/8. 5//167/17 

213  24/3/2/17. 5/8. 5//167/107 

214  24/4/1/14/8 .5//167/287 

215  24/4/2/12. 5/8. 5//167/17 

216  24/5/1/7/7 . 1//167/17 

217  24/6/1/13/9//167/107 

218  24/7/1/5/9//167/107 

219  24/7/2/11 . 75/9//167/197 

220  24/7/3/5/9//167/287 

221  24/8/1/10/8. 5//167/107 

222  24/8/2/9/8. 5//167/197 

223  24/9/1/12. 5/8. 5//167/197 

224  24/9/2/13/8 .5//167/287 

225  24/10/1/6/16//167/197 

226  25/1/1/5. 5/3/1/. 55/. 5 7 

227  25/1/2/5. 5/3/1/. 55/. 57 

228  25/2/1/5. 5/3/1/. 55/. 57 

229  25/2/2/5. 5/3/1/. 55/. .57 

230  25/2/3/5. 5/3/2/. 55/. 57 

231  25/3/1/5/3/2/. 55/. 57 

232  25/3/2/5/3/1/. 55/. 57 


CONTENTS  OF  :  E  : \CB321 . TM 
LINE  # - 

233  25/4/1/5/3/1/. 55/. 57 

234  25/4/2/5/3/1/ . 55/ . 57 

235  25/5/1/2. 5/1. 7/2/. 55/. 57 

236  25/6/1/4. 2/3/1/. 55/. 57 

237  25/7/2/10.8/1/1/1.04/1 

238  25/8/1/4. 3/3/1/. 55/. 57 

239  25/8/2/3. 3/2. 5/1/. 55/. 57 

240  25/9/1/5/3/1/. 55/. 57 

241  25/9/2/5/3/1/. 55/. 57 

242  25/10/1/20/1/1/. 61/. 88 

243  26/M/CBLQP/CBLQL/0FF//0FF/CBLQC LG/OFF/OFF/OFF/OFF 

24  4  2  7/M/5  0  5/SF-PERS/2  30/190/  .  5/lJATT-SF/INCAND 

245  29/1 /////. 24 /CFM-SF/. 24 /CFM-SF 

246  29/2 /////. 24 /C FM-S F/ . 24 /CFM-SF 

247  29/3 /////. 24 /CFM-SF/. 24 /CFM-SF 

248  29/4 /////. 24 /CFM-SF/. 24 /CFM-SF 

249  29/5/////. 24/C FM-SF/. 24 /CFM-SF 

250  29/6/////// . 24 /CFM-SF 

251  29/7///////.24/CFM-SF 

252  29/8///////.24/CFM-SF 

253  29/9/////// . 24/CFM-SF 

254  29/10////// /.24/CFM-SF 

255  29/11///////. 24/CFM-SF 

256  31/5/1/36/7 //162/SI N E-FIT/95 /40 

257  31/10/1 /16/7//162/SIN E-FIT/95 /40 

258  31 /11/1/18/7//162/SIN E-FIT/95/40 

259  SYSTEM  -  3 

260  39/3/WEATHERSTRIP  5  CAULKING 

261  40/1/PTAC 

262  41/1/1/1 

263  42/1/. 2 

264  45/1 /CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF /OFF 

265  40/2/RAD 

266  41/2/1/2 

267  45/2 /OFF /OFF/OFF/OFF/OFF/CBLQMTG/OFF/OFF/OFF/OFF 

268  EQUIPMENT  -  3 

269  59/3/CARLISLE///WEATHERSTRIP  S  CAULKING 

270  60/1/1/PKPLANT/l/l 

271  62/1/EQ1161/5 

272  65/1/1//2/2 

273  67/1/EQ2102/1 

274  69/1/EQ4003 

275  LOAD  -  4 

276  19/4/COMBINED  ECOS 

277  20/1/1/DININ6  R OOM / 1 8 1 /I / 1  /  . 8 / .  39 / 1 0 

278  20/2/1/LIVINQ  R OOM /53 9 / 1 / 1 / . 8  /  . 39 /1 0 

279  20/3/1/MASTER  B E DROOM /285  / 1 / 1 / .  8 / .  3 9 /8 . 5 

280  20/4/1/BEOROOM/157/1/1/0//8.5 

281  20/5/1/3RD  F L 00 R / 1 60 / 1 / 1 / 0  / /9 

282  20/6/2 /KITCHEN/ 156/1/1/. 8/. 39/10 

283  20/7/2/BACK  POR CH / 59 / 1 / 1 /O / / 10 

284  20/8/2/8ATH/90/1/1/.8/.39/8.5 

285  20/9/2/BEDROOM /148/1/1/0//8. 5 

286  20/10/2/STAIRS/170/1/1/0//17 

287  20/11/2/BATH/76/1/1/0//9 

288  21/M////CBLQTX///CBL0TX 

289  22/4/1/YES////199 

290  22/5/1/YES////200 


CONTENTS  OF  :  E:\CB321.TM 
LINE  # - 

291  22/7/1/YES////200 

292  22/9/1/YES////199 

293  22/10/1/ NO/13/6//200 

294  22/11/1/YES////200 

295  24/1/1/12. 5/9//126/17 

296  24/1/2/14 .5/9//126/107 

297  24/2/1/19/9//126/17 

298  24/2/2/19/9//126/19/ 

299  24/2/3/28/9//126/287 

300  24/3/1/19/8 .5//126/17 

301  24/3/2/17. 5/8. 5//126/107 

302  24/4/1/14/8 .5//126/287 

303  24/4/2/12. 5/8. 5//126/17 

304  24/5/1/7/7 . 1//126/17 

305  24/6/1/13/9//126/107 

306  24/7/1/5/9//126/107 

307  24/7/2/11 . 75/9//126/197 

308  24/7/3/5/9//126/287 

309  24/8/1/10/8, 5//126/107 

310  24/8/2/9/8 . 5//126/197 

311  24/9/1/12. 5/8. 5//126/197 

312  24/9/2/13/8 .5//126/287 

313  24/10/1/6/16//126/197 

314  25/1/1/5. 5/3/1/. 55/. 5 7 

315  25/1/2/5. 5/3/1/. 55/. 57 

316  25/2/1/5. 5/3/1/. 55/. 57 

317  25/2/2/5. 5/3/1/, 55/. 57 

318  25/2/3/5. 5/3/2/. 55/. 57 

319  25/3/1/5/3/2/. 55/. 57 

320  25/3/2/5/3/1/. 55/. 57 

321  25/4/1/5/3/1/. 55/. 57 

322  25/4/2/5/3/1/. 55/. 57 

323  25/5/1/2. 5/1. 7/2/. 55/. 57 

324  25/6/1/4 .2/3/1/. 55/. 57 

325  25/7/2/10.8/1/1/1.04/1 

326  25/8/1/4 .3/3/1/. 55/. 57 

327  25/8/2/3. 3/2. 5/1/. 55/. 57 

328  25/9/1/5/3/1/. 55/. 57 

329  25/9/2/5/3/1/. 55/. 57 

330  25/10/1/20/1/1/. 61/. 88 

331  26/M/CBLQP/CBLQL/0FF//0FF/CBLQCLG/0FF/0FF/0FF/0FF 

332  27/M/505/SF-PERS/230/19O/ .5/WATT-SF/INCAND 

333  29/1/////.20/CFM-SF/ .20/CFM-SF 

334  29/2///// . 20/CFM-SF/ , 20/C FM~SF 

335  29/3 /////. 20/CFM-SF /.20/CFM-SF 

336  29/4///// . 20/CFM-SF/ .20/CFM-SF 

337  2 9/5 /////. 20/CFM-SF /.20/CFM-SF 

338  29/6///////. 20/CFM-SF 

339  29/7///////. 20/CFM-SF 

340  29/8///////. 20/CFM-SF 

341  29/9///////. 20/CFM-SF 

342  29/10///////. 20/CFM-SF 

343  29/11///////. 20/CFM-SF 

344  31/5/1/36/7//162 /SINE- FIT /9 5/40 

345  31/10/1/16/7//162/SI.NE-FIT/95/40 

346  31 /II /I /18/7//162 /SINE-FIT/95 /40 

347  SYSTEM  -  4 

348  39/4 /COMBINED  ECOS 


CONTENTS  OF  :  E:\CB321.TM 
LINE  # - 

349  40/1/PTAC 

350  iMfIfIfl 

351  42/1 /. 2 

352  45/1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

353  40/2/RAO 

354  41/2/1/2 

355  45/2 /OFF/OFF/OFF/OFF/OFF/CBLQHTG /OFF/OFF/OFF/OFF 

356  EQUIPMENT  -  4 

357  59/4/CARLISLE///C0MBINED  ECOS 

358  60/1/1/PKPLANT/l/l 

359  62/1/EQ1161  /5 

360  65/1/1//2/2 

361  67/1 /EQ2102/1 

362  69/1/EQ4003 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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STUDY 


ENERGY  SAVINGS  OPPORTUNITY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  321 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat; 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

I  0.0742  (Lbm/cuft) 

I  0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
14,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  i  To  September 

System  Simulation  Period:  Janusiry  To  December 

Cooling  Load  Methodology:  'CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  12:25:10  1/24/94 

Dataset  Name:  CB321  .TM 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfffl) 

(Cfffl) 

(Cfffl) 

(Cfm) 

(Cfffl) 

(Cfffl) 

(Cfin) 

1  PTAC 

0 

1,484 

1,484 

1,897 

412 

0 

0 

2  RAD 

0 

0 

0 

0 

641 

0 

0 

Totals 

0 

1,484 

1,484 

1,897 

1,053 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 

. - . SYSTEM  SUMMARY . 

(Design  Capacity  Quantities) 

- CoolinI  — . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

i(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

3.4 

0,0 

1  0.0 

3.4 

•58,107 

0 

0 

0 

0 

0 

-58,107 

2 

RAO 

0.0 

0.0 

0.0 

0.0 

-90,309 

0 

0 

0 

0 

0 

-90,309 

Totals 

3.4 

0.0 

0.0 

3.4 

-148,415 

0 

0  ■ 

0 

0 

0 

-148,415 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  3.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1  i 
BASE  BUILDING  | 

— . - . - . ENGINEERING  CHECKS. 


Percent  - . Cooling  - . —  —  Heating  — 


System 

Main/ 

System 

Outside 

Cfffl/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ion 

Sq  Ft 

’Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

.  o.(io 

■  1.12 

436.5 

388.8 

30.86 

1.12 

-43.95 

1,322 

2 

Main 

RAD 

o.do 

0.00 

0.0 

0.0 

0.00 

0.00 

-44.69 

2,021 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  3 


System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  nu»*nnuu*»i:n***n*n**u*  CLG  SPACE  PEAK  HEATING  COIL  PEAK  mnttt 


Peaked  at  Time  : 

:> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/17 

* 

Mo/Hr;  13/  1 

Outside  Air  i:> 

0AD8/WB/HR:  91/  73/  98.0 

t 

t 

0AD8: 

89 

t 

0AD8:  4 

Space 

Ret.  Air  Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible  Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

W 

t 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

.0 

0.00 

Roof  Cond 

576 

0 

576 

1.41 

t 

599 

1.91 

t 

-568 

-568 

0.98 

Glass  Solar 

6,842 

0 

6,842 

16.77 

t 

7,707 

24.59 

t 

0 

0 

0.00 

Glass  Cond 

1,286 

0 

1,286 

3.15 

t 

1,153 

3.68 

t 

-6,575 

-6,575 

11.40 

Nall  Cond 

12,639 

1,039 

13,678 

33.52 

t 

13,690 

43.69 

t 

-19,941 

-21,587 

37.42 

Partition 

164 

'  164 

0.40 

t 

164 

0.52 

t 

-229 

-229 

0.40 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

15,941 

15,941 

39.07 

t 

5,832 

18.61 

t 

-28,725 

-28,725 

49.80 

Sub  Total-) 

37,448 

1,039 

38,487 

94.33 

t 

29,144 

93.01 

% 

-56,037 

-57,683 

100.00 

Internal  Loads 

i 

t 

Lights 

1,268 

0 

1,268 

3.11 

t 

1,312 

4.19 

t 

0 

0 

0.00 

People 

835 

835 

2.05 

t 

426 

1.36 

% 

0 

0 

0.00 

Misc 

0 

0  0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0,00 

Sub  Total") 

2,103 

0  0 

2,103 

5.16 

t 

1,738 

5.55 

t 

0 

0 

0.00 

Ceiling  Load 

357 

-357 

0 

0.00 

t 

452 

1.44 

* 

-577 

0 

0.00 

Outside  Air 

0 

0  0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

SuD.  Fan  Heat 

1 

211 

0.52 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

i 

0.00 

% 

0 

0.00 

Duct  Heat  Pkuo 

d 

0 

0.00 

t 

•  0.00 

t 

0 

0,00 

OV/UNDR  Sizing 

0 

i 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0  0 

0 

0.00 

0.00 

t 

0 

0.00 

Terminal  Byoass 

d  ° 

0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total—) 

39,909 

682  0 

40,801 

100.00 

t 

.31,334 

100.00 

t 

-56,614 

-57,683 

100,00 

1 

/^nnl  Til/'  /'nil  crt  r/'T Tniii__--. 

.-ARrAC _ _ 

CUQLImu  CUlL  oLLLCIIUm 

HKLn  J 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/NB/HR 

Gross  Total 

Glass  (sf)  {%) 

(Tons) 

(Mbh) 

(Mbh)  j  (cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,322 

Main  Clg  3.4 

40.8 

31.1  '  1,484 

75.5  62.6  66 

.5 

55.5  53.2 

58.2 

Part 

252 

Aux  Clg  0.0 

0.0 

0.0  ;  0 

0.0  0.0  0.0 

0.0  ■  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0  1  0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

317 

0  0 

Totals  3.4 

40.8 

■ 

Nall  1,422 

183  13 

—HEATING 

COIL  SELECTION 

•AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS- 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfffl/Sqft 

1.12 

SADB 

55.6 

103.1 

Hain  Htg 

-58.1 

1,484 

67.1 

103.1 

Infil 

412 

412 

Clg  Cfm/Ton 

436.50 

Plenum 

75.6 

66.8 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,484 

1,484 

Clg  Sqft/Ton 

388.81 

Return 

75.5 

67.1 

Preheat 

-0.0 

1,484 

67.1 

55.5 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

30.86 

Ret/OA 

75.5 

67.1 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,484 

1,484 

No.  People 

3 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfra/SqFt 

1.12 

Fn  BldTD 

0.0 

0.0 

Total 

-58.1 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-43.95 

Fn  Frict 

0.1 

0.0 

! 


Trane  Air  Conditioning  Economics 
By:  Trane  Customer  Direct  Service  Network 

System  2  Block  RAO  '  -  RADIATION 

tunntnntnnnnnn  COOLING  COIL  PEAK  nnnttuunttuttnnnnnn  CLG  SPACE  PEAK  nntntun  HEATING  COIL  PEAK  ttutttt 


Peaked  at  Time  =:> 

Mo/Hr:  0/  0 

t 

Ho/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR: 

0/  0/  0.0 

% 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

t 

Space 

Perent  * 

Space  Peak 

Coil  Peak 

Perent 

Sens 

.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  » 

-1,234 

-1,234 

1.37 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-10,422 

-10,422 

11.54 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-31,588 

-33,588 

37.19 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-446 

-446 

0.49 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-44,620 

-44,620 

49.41 

Sub  Total::) 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-88,309 

-90,309 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

(f 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

People 

0 

1 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Wise 

0 

0 

n 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

d 

0 

0.00 

% 

0 

0.00  * 

-3,111 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

1 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

d 

0 

0.00 

* 

■  0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

1 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

d 

0 

0 

0.00 

t 

t 

0.00  * 

% 

0 

0.00 

Grand  Total::) 

0 

d 

0 

0 

0.00 

t 

•0 

0.00  * 

-91,420 

-90,309 

100.00 

. : . COtjLING  COIL  SELECTION - - r . . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR  Leaving  DB/WB/HR 
(Tons)  (Mbh)  (Mbh)  i  (cfm)  Deg  F  Deg  F  Grains  Deg  F  Deg  F  Grains 
Main  Clg  0.0  0.0  0.0  '  0  0.0  0.0  0.0  0.0  0.0  0.0 

Aux  Clg  0.0  0.0  0.0  0  0.0  0.0  0.0  0.0  '  0.0  0.0 

Opt  Vent  0.0  0.0  0.0  :  0  0.0  0.0  0.0  0.0  0.0  0.0 

Totals  0.0  0.0  I 


—HEATING  COIL  SELECTION 

■AIRFLOWS  (cfm) 

-ENGINEERING  C 

HECKS- 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0/00 

SADB 

0.0 

68.1 

Main  Htg 

-90.3 

0 

0.0 

0.0 

Infil 

0 

641 

Clg  Cfm/Ton 

0.00 

■Plenum 

0.0 

65.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

,  0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Huffiidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-90.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-44.69 

Fn  Frict 

0.0 

0.0 

- . AREAS . 

Gross  Total  Glass  (sf)  {%) 


Floor 

2,021 

Part 

490 

ExFlr 

0 

Roof 

678 

0  0 

Wall 

2,209 

277  13 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  U-VALUES 


Room 


Number 

Description 

Part. 

1 

DINING  ROOM 

0.000 

2 

LIVING  ROOM 

0.000 

3 

MASTER  BEDROOM 

0.000 

4 

BEDROOM 

0.000 

5 

3RD  FLOOR 

0.032 

Zone 

1  Total/Ave. 

0.032 

System 

1  Total/Ave. 

0.032 

1 

DINING  ROOM 

0.000 

2 

LIVING  ROOM 

0.000 

3 

MASTER  BEDROOM 

0.000 

4 

BEDROOM 

0.000 

5 

3RD  FLOOR 

0.032 

Zone 

1  Total/Ave. 

0.032 

6 

KITCHEN 

o'.  000 

7 

BACK  PORCH 

0.000 

8 

BATH 

0.000 

9 

BEDROOM 

0.000 

10 

STAIRS 

0.032 

11 

BATH 

0.032 

Zone 

2  Total/Ave. 

0.032 

System 

2  Total/Ave. 

0.032 

Building 

0.032 

Room  U-Values 
(Btu/hr/sqft/F) 


Summr 

Wintr 

Summr 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.023 

0.550 

0.000 

0.000 

0.000 

0.033 

0.550 

0.000 

0.000 

0.000 

0.028 

0.550 

0.000 

0.000 

0.000 

0.028 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.023 

0.550 

0.000 

0.000 

0.000 

0.033 

0.550 

O.OOQ 

0.000 

0.000 

0.028 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.033 

1.040 

0.000 

0.000 

c.ooo 

0.000 

0.550 

0.00(| 

0.000 

0.000 

0.023 

0.550 

o.ood 

0.000 

0.000 

0.033 

0.610 

0.000 

0.000 

0.000 

0.033 

0.000 

0.00() 

0.000 

0.000 

0.029 

0.619 

0.000 

0.000 

0.000 

0.028 

0.573 

0.000 

0.000 

0.000 

0.028 

0.564 

Rooifi 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Hall 

Ceil. 

sqft) 

sqft/F) 

0.563 

0.272 

0.568 

17.3 

6.25 

0.563 

0.272 

0.568 

15.5 

5.85 

0.563 

0.272 

0.568 

15.1 

5.74 

0.563 

0.272 

0.000 

32.3 

10.03 

0.563 

0.272 

0.000 

36.1 

11.72 

0.563 

0.272 

0.568 

20.2 

7.09 

0.563 

0.272 

0.568 

20.2 

7.09 

0.563 

0.272 

0.568 

17.3 

6.25 

0.563 

0.272 

.  0.568 

15.5 

5.85 

0.563 

0.272 

0.568 

15.1 

5.74 

0.563 

0.272 

0.000 

32.3 

10.03 

0.563 

0.272 

0,000 

36.1 

11.72 

0.563 

0.272 

0.568 

20.2 

7.09 

0.563 

0.272 

0.568 

12.6 

5.17 

1.086 

0.272 

0.000 

49.1 

13.92 

0.563 

0.272 

0.568 

21.1 

7.12 

0.563 

0.272 

0.000 

32.5 

10.07 

0.625 

0.272 

0.000 

22.5 

7.94 

0.000 

0.000 

0.000 

34.4 

11.37 

0.636 

0.272 

0.568 

25.8 

8.55 

0.587 

0.272 

0.568 

22.1 

7.59 

0.578 

0.272 

0.568 

21.3 

7.39 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of  Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rill 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

W 

(sqft) 

1 

DINING  ROOM 

1 

1 

181 

181 

0 

0 

0 

0 

0 

33 

14 

210 

2 

LIVING  ROOM 

i 

i 

539 

539 

0 

0 

0 

0 

0 

66 

11 

528 

3 

MASTER  BEDROOM 

1 

1 

285 

285 

0 

0 

0 

0 

0 

45 

IS 

265 

4 

BEDROOM 

i 

i 

157 

157 

0 

0 

0 

0 

157 

30 

13 

195 

5 

3R0  FLOOR 

1 

1 

160 

160 

252 

0 

0 

0 

160 

9 

17 

41 

Zone 

1  Total/Ave. 

1,322 

252 

0 

0 

0 

317 

183 

13 

1,240 

System 

1  Total/Ave. 

1,322 

252 

0 

0 

0 

317 

183 

13 

1,240 

1 

DINING  ROOM 

i 

1 

181 

181 

0 

'  0 

0 

0 

0 

33 

14 

210 

2 

LIVING  ROOM 

1 

1 

539 

539 

0 

0 

0 

0 

0 

66 

11 

528 

3 

MASTER  BEDROOM 

1 

1  1 

285 

285 

0 

0 

0 

0 

0 

45 

15 

265 

4 

BEDROOM 

i 

1 

157 

157 

0 

0 

0 

0 

157 

30 

13 

195 

5 

3RD  FLOOR 

1 

1  ; 

160 

160 

252 

0 

0 

0 

160 

9 

17 

41 

Zone 

1  Total/Ave. 

i 

i 

1,322 

252 

0 

0 

0 

317 

183 

13 

1,240 

6 

KITCHEN 

1 

1  ! 

156 

156 

0 

0 

0 

0 

0 

13 

11 

104 

7 

BACK  PORCH 

i 

i  ! 

1  59 

59 

0 

0 

0 

0 

59 

11 

6 

185 

8 

BATH 

1 

i 

90 

90 

0 

0 

0 

0 

0 

21 

13 

140 

9 

BEDROOM 

1 

i 

1  148 

148 

0 

0 

0 

0 

148 

30 

14 

187 

10 

STAIRS 

i 

1  ! 

1  170 

170 

112 

0 

0 

0 

78 

20 

21 

76 

11 

BATH 

1 

i 

76 

76 

126 

0 

0 

0 

76 

0 

0 

0 

Zone 

2  Total/Ave. 

699 

238 

0 

0 

0 

361 

95 

12 

692 

System 

2  Total/Ave. 

2,021 

490 

0 

0 

0 

678 

277 

13 

1,932 

Building 

1 

1 

3,343 

742 

0 

0 

0 

995 

460 

13 

3,172 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1  | 

BASE  BUILDING 


ASHRAE  90  A'N  A  L  Y  S  I  S 


Overall  Roof  U-Value  =  0.028  (Btlu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.309  (Btiu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  =  0.249  (8tu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  1.21  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  21.47  (Btu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load 

. 

-  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

W 

(Btuh) 

(%) 

(Cfm) 

w 

(Cfm) 

w 

0  - 

5 

0.2 

11 

110  . 

-7,421 

9 

443 

74.2 

0 

0 

0.0 

0 

0 

5  - 

10 

0.3 

6 

62 

-14,842 

15 

683 

148.4 

0 

0 

0.0 

0 

0 

10  - 

15 

0.5 

5 

52 

-22,262 

13 

625 

222.6 

0 

0 

0.0 

0 

0 

15  - 

20 

0.7 

11 

115 

-29,683 

18 

832 

296.8 

42 

1,530 

0.0 

0 

0 

20  - 

25 

0.9 

4 

46 

-37,104 

18 

844 

371.0 

0 

0 

0.0 

0 

0 

25  - 

30 

1.0 

7 

76 

-44,525 

13 

616 

445.2 

0 

0 

0.0 

0 

0 

30  ’ 

35 

1.2 

14 

140 

-51,945 

12 

552 

519.4 

0 

0 

0.0 

0 

0 

35  - 

40 

1.4 

4 

42 

,  -59,366 

2 

94 

593.7 

0 

0 

0.0 

0 

0 

40  - 

45 

1.5 

10 

104 

1  -66,787 

0 

0 

667.9 

0 

0 

0.0 

0 

0 

45  - 

50 

1.7 

13 

132 

-74,208 

0 

0 

742.1 

21 

765 

0.0 

0 

0 

50  - 

55 

1.9 

4 

42 

-81,628 

0 

0 

816.3 

0 

0 

0.0 

0 

0 

55  - 

60 

2.0 

5 

51  1 

-89,049 

0 

0 

890.5 

0 

0 

0.0 

0 

0 

60  - 

65 

2.2 

2 

20 

1  -96,470 

0 

0 

964.7 

0 

0 

0.0 

0 

0 

65  - 

70 

2.4 

0 

0  I 

1  -103,891 

0 

0 

1,038.9 

0 

0 

0.0 

0 

0 

70  - 

75 

2.6 

0 

0 

-111,312 

0 

0 

1,113.1 

0 

0 

0.0 

0 

0 

75  - 

80 

2.7 

0 

0 

-118,732 

0 

0 

1,187.3 

0 

0 

0.0 

0 

0 

80  - 

85 

2.9 

0 

0  i 

i  -126,153 

0 

0 

1,261.5 

0 

0 

0.0 

0 

0 

85  - 

90 

3.1 

0 

0 

'  -133.574 

0 

0 

1,335.7 

0 

0 

0.0 

0 

0 

90  - 

95 

3.2 

2 

20  j 

1  -140,995 

0 

0 

1,409.9 

0 

0 

0.0 

0 

0 

95  - 

100 

3.4 

1 

ii 

:  -148,415 

0 

0 

1,484.1 

38 

1,377 

0.0 

0 

0 

Hours 

;  Off 

0.0 

0 

7.737 

0 

1 

0 

4,071 

0.0 

•  0 

5,088 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  TEMPERA! 


Temperature 

Range 

1 

1 

2 

(F) 

Max.  Temp. 

82.4  100.5  103.6 

Mo. /Hr. 

7  14 

7  21 

8  20 

Day  Type 

1 

1 

1 

Above  100 

0 

0 

79 

95  -  100 

0 

249 

748 

90  -  95 

0 

928 

1,340 

85  -  90 

0 

935 

882 

80  -  85 

0 

1,066 

553 

75  -  80 

2,401 

486 

70 

70  -  75 

974 

8 

437 

65  -  70 

314 

5,088  4,651 

60  -  65 

627 

0 

0 

55  -  60 

769 

0 

0 

50  -  55 

757 

0 

0 

Below  50 

2,918 

0 

0 

Min.  Temp. 

30.9 

67.9 

67.9 

Mo. /Hr. 

2  9 

3  20 

1  20 

Day  Type 

4 

1 

i 

Zone 


Number 


IRE  PROFILES 

Number  . . - . . 

of  Hours  . . 


Trane  Air  Conditioning  Economics  V  600 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. MONTHLY  ENERGY  CONSUMPTION . 


ELEC 

DEMAND 

HOT  WTR 

HOT  W  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

444 

2 

288 

1 

Feb 

401 

2 

283 

1 

March 

455 

2 

187 

0 

April 

427 

.  2 

81 

0 

May 

536 

7 

0 

0 

June 

950 

7 

0 

0 

July 

1,417 

7 

0 

0 

Aug 

935 

7 

0 

0 

Sept 

478 

7 

0 

0 

Oct 

449 

2 

62 

0 

Nov 

428 

2 

129 

0 

Dec 

438 

21 

242 

0 

Total 

7,358 

7 

1,271 

1 

Building  Energy  Consumption  :  45^533  (Btu/Sq  Ft/Year)  floor  Area  :  3,343  (Sq  Ft) 

Source  Energy  Consumption  ^  73;232  (Btu/Sq  Ft/Year) 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

•—  Monthly  Consumption  - 

Num 

Code 

Jan 

Feb 

Mar  Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

0 

LIGHTS 

ELEC 

442 

400 

453  426 

448 

437 

437 

453 

426 

448 

426 

437 

PK 

1.7 

1.7 

1.7  1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1 

MISC  LD 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0  0 

0 

0 

0 

’  0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0,0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

1 

OIL 

0 

0 

;0  0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

oio  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

1 

P  STEAM 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

ojo  0.0 

i 

0.0 

0.0 

0.0 

0.0 

0.0  • 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

|0  0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0,0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

1 

P  CHILL 

0 

0 

jO  0 

0 

0 

0  . 

■  0 

0 

0 

0 

0 

PK 

0.0 

0.0 

o.'o  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR- 

! 

■CLO  iONO  COMP  <15  TONS 

ELEC 

0 

0 

0  0 

17 

345 

727 

321 

0 

0 

0 

0 

PK 

0.0 

0.0 

0:0  0.0 

I 

4.4 

4.6 

4.7 

4.6 

4.4 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0  0 

2 

36 

74 

33 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.2 

0.4 

0.5 

0.4 

0.2 

0.0 

0.0 

0.0 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

'0  0 

16 

81 

127 

74 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

1 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

53 

51 

53 

53 

51 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

1 

EQ2102 

PURCHASED  DIST.  HOT  WATER 

P  H0TH2O 

288 

283 

187  81 

0 

0 

0 

0 

0 

62 

129 

242 

PK 

0.5 

0.5 

0..4  0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.4 

0.5 

1 

E05020 

HEAT  WATER  CIRC.  PUMP  C.V. 

V  600 
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Total 


5,234 

1.7 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


1,410 

4.7 


144 

0.5 


298 

0.3 


262 

0.1 


1,271 

0.5 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

ELEC  2  12  1  0  O  D  D  0  1  1  2 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 
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10 

0.0 


i 

I 


i 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 

. UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  7.2  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp,  Utility  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Num.  Code  Name  Equipment  Description  (kW)  (^) 

Cooling  Equipment 

1  EQ1161  AIR-CLD  COND  COMP  <15  TONS  5.4  75.15 


Sub  Total  j  5.4  75.15 

Sub  Total  0.0  0.00 


Air  Moving  Equipment  i 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


0.1  1.76 
0.1  1.76 
0.0  0.00 


1.7  23.10 
0,0  0.00 
0.0  0.00 
1.7  23.10 


V  600 
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Grand  Total 


7.2  100.00 
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n 

n 

tt 

TRACE 

6  0  0 

ANALYSIS 

n 

n 

n 

n 

by 

** 

n 

tt 

tttittttittnntxnnntnttnuttttnnttntutnnttttitnttttttnttnnnt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  321 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
winter  Clearness  Number: 

Summer  Design  Dry  Bulb: 

Summer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

Winter  Ground  Relectance; 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 

Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

I  ENERGY  SAVINGS  OPPORTUNITY  STUDY 
I  40.2  (deg) 

77.2  (deg) 
i  5 

I  475  (ft) 

i  29.2  (in.  Hg) 

! 

1.00 
i  1.00 

*  92  (F) 

72  (F) 

I  '  4  (F) 

0.20 
I  0.20 

I  0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (8tu-min./hr/cuft) 

4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period;  May  I  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

12:38:18  1/24/94 

CB321  .TM 


Time/Date  Program  was  Run: 
Dataset  Name: 


Trane  Air  Conditioning  Economics 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Humber  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

848 

848 

1,203 

356 

0 

0 

2  RAO 

0 

0 

0 

0 

552 

0 

0 

Totals 

0 

848 

848 

1,203 

908 

0 

0 

CAPACITY  -  ALTERNATIVE  2  ' 

WALL  8.  ROOF  INSULATION 

. - . SYSTEM  SUMMARY . 

(Design  Capacity  Quantities) 

. . Cooling . . —  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Huraidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Humber 

Type 

(Tons) 

(Tons) 

|(Tons) 

1 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

2.2 

0.0 

i 

t  0.0 

2.2 

-35,740 

0 

0 

0 

0 

0 

-35,740 

2 

RAO 

0.0 

0.0 

:  0.0 

0.0 

-55,996 

0 

0 

0 

0 

0 

-55,996 

Totals 

2.2 

0.0 

0.0 

2.2 

-91,735 

0 

0  ■ 

0 

0 

0 

-91,735 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  2.2  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION  ^ 

.  ENGINEERING  CHECKS. 


Perceiit  . Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

‘Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

.  o.cio 

0.64 

378.4 

590.2 

20.33 

0.64 

-27.03 

1,322 

2 

Main 

RAD 

o.do 

0,00 

0.0 

0.0 

0.00 

0.00 

-27.71 

2,021 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

m*j:«t*****»n***4:u«*  COOLING  COIL  PEAK  **n*4:*«***c**«*4:**«<:**J:**«»  CLG  SPACE  PEAK  tm********  HEATING  COIL  PEAK 


Peaked  at  Time  -> 

Mo/Hr:  7/16 

t 

Mo/Hr: 

7/17 

* 

Mo/Hr;  13/  1 

Outside  Air  "> 

0A0B/W8/HR:  91/  73/  98.0 

t 

t 

0AD8; 

89 

* 

OADB;  4 

Space 

Ret.  Air  Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens,+Lat. 

Sensible  Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

W  * 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

545 

0 

545 

2.03  * 

623 

3.30 

t 

-568 

-568 

1.59 

Glass  Solar 

6,399 

0 

6,399 

23.80  * 

7,203 

38.14 

t 

0 

0 

0.00 

Glass  Cond 

1,365 

-  0 

1,365 

5.08  * 

1,264 

6.69 

t 

-6,575 

-6,575 

18.46 

Wall  Cond 

1,734 

152 

1,886 

7.01  * 

1,923 

10.18 

t 

-3,216 

-3,485 

9.78 

Partition 

164 

164 

0.61  * 

164 

0.87 

t 

-229 

-229 

0.64 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

14,318 

14,318 

53.27  * 

5,323 

28.18 

t 

-24,763 

-24,763 

69.52 

Sub  Total— > 

24,523 

152 

24,675 

91.80  * 

16,498 

87.36 

t 

-35,349 

-35,618 

100.00 

Internal  Loads 

* 

t 

Lights 

1,255 

1,255 

4.67  * 

1,633 

8.65 

t 

0 

0 

0.00 

People 

829 

1 

829 

3.09  * 

461 

2.44 

t 

0 

0 

0.00 

Misc 

0 

0  0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total-) 

2,084 

0  0 

2,084 

7.75  * 

2,095 

11.09 

t 

0 

0 

0.00 

Ceiling  Load 

103 

-103 

0 

0.00  * 

293 

1.55 

t 

-318 

0 

0.00 

Outside  Air 

0 

0  0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Sup.  fan  Heat 

1 

121 

0.45  ♦ 

0.00 

t 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0.00  * 

•  0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

1 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0  0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Terminal  Bypass 

(|  0 

0 

0.00  * 
t 

0.00 

t 

i 

0 

0.00 

Grand  Total::) 

26,710 

48  0 

1 

26,879 

100.00  * 

.  18,886 

100.00 

t 

-35,667 

-35,618 

100.00 

1 

rnnt  Tur'  r>nTi  cri  crTinvi 

•-aRri<? _ - _ 

LUULImLs  LUIL  oLLLvIlUn 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  08/W8/HR 

Leaving  D8/W8/HR 

Gross  Total 

Glass  (sf)  {%) 

(Tons) 

(Mbh) 

(Mbh)  i  (cfiTl) 

Deg  f  Deg  F  Grains 

Deg  f  Deg  f 

Grains 

Floor  1,322 

Main  Clg  2.2 

26.9 

18.1  '  848 

75.2  63.2  69.7 

54.5  52.3 

56.5 

Part 

252 

Aux  Clg  0.0 

0.0 

0.0  0 

0.0  0.0  0.0 

0.0  ■  0,0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0  !  0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

317 

0  0 

Totals  2.2 

26.9 

. 

Nall  1,422 

183  13 

—HEATING 

COIL  SELECTION 

•AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS- 

-TEMPERATURES  (f)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  f 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.64 

SAD6 

54.5 

106.7 

Main  Htg 

-35.7 

848 

67.9 

106.7 

Infil 

356 

356 

Clg  Cfm/Ton 

378.41 

Plenum 

75.2 

67.7 

Aux  Htg 

0.0 

0 

0.0 

0,0 

Supply 

848 

848 

Clg  Sqft/Ton 

590.19 

Return 

75.1 

67.8 

Preheat 

-0.0 

848 

67.8 

54,4 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

20.33 

Ret/OA 

75.1 

67.8 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

848 

848 

No.  People 

3 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.64 

Fn  BldTO 

0.0 

0.0 

Total 

-35.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-27.03 

Fn  Frict 

0.1 

0.0 

Trane  Air  Conditioning  Economics 
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System  2  Block  RAO  -  RADIATION 


i:j:j:^:*****4;*i:*«:t:»***^**t*  COOLING  COIL  PEAK  nttnutunututunttuntn  CLG  SPACE  PEAK  *****1:******  HEATING  COIL  PEAK  ******** 
Peaked  at  Time  ::>  Mo/Hr:  0/0  *  tlo/Hr;  0/0  *  Mo/Hr:  13/ 1 


Outside  Air  "> 

0AD8/WB/HR:  0/  0/  0.0 

* 

t 

OAOB: 

0  * 

OAOB:  4 

Space 

Ret.  Air  Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

i.Hat. 

Sensible  Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-1,234 

-1,234 

2.20 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

^  0 

-0 

0.00 

t 

0 

0.00  * 

-10,422 

-10,422 

18.61 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

-5,094 

-5,429 

9.70 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-446 

-446 

0.80 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

i 

0 

0.00  ^ 

-38,465 

-38,465 

68.69 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-55,660 

-55,996 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

? 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

People 

0 

1 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0  0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0  0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-1,521 

0 

0.00 

Outside  Air 

0 

0  0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

! 

0 

0.00 

* 

0.00  * 

0 

o.oo 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UHOR  Sizing 

0 

! 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

6  0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0.00 

t 

t 

0.00  * 
i 

0 

0.00 

Grand  Total—) 

0 

1  • 

0 

0.00 

t 

•0 

0.00  * 

-57,181 

-55,996 

100.00 

1 

_ Afirn  TKir  rnii  cri 

..AnrAC _ 

- tUULillb  lUiL  jILLUIILit 

HKLHj 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Ent! 

Bring  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(^) 

(Tons) 

(Mbh) 

(Mbh)  i  (cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor  2,021 

Main  Clg  0.0 

0.0 

0.0  '  0 

0.0 

0 

.0  0, 

.0 

0.0 

0.0 

0.0 

Part 

490 

Aux  Clg  0.0 

0.0 

0.0  0 

0.0 

0 

.0  0.0 

0.0 

■  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0  0 

0.0 

0, 

.0  0, 

.0 

0.0 

0.0 

0.0 

Roof 

678 

0  0 

Totals  0.0 

0.0 

1 

Wall  2,209  277  13 

_ ucATTur  r'nTi  cri  crrinw _ 

cKiATkircnTUA  rucA^e _ 

.-TCMDCDATIIDCO 

nLnllnu  vUlL  DlLlI'IiUm 

"MiKrLOWS  (Ctmj 

i 

1  tPlrCKH  1  UKto 

Capacity 

Coil  Airfl  Ent  Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F  Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00  SADB  0.0 

68.1 

Main  Htg  -56.0 

0 

0.0  0.0 

Infil 

0 

552 

Clg  Cfm/Ton 

0.00  Plenum  0.0 

67.3 

Aux  Htg  0.0 

0 

0.0  0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00  Return  0.0 

68.0 

Preheat  0.0 

0 

0.0  0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00  Ret/OA  0.0 

68.0 

Reheat  0.0 

0 

0.0  0.0 

Return 

0 

0 

No.  People 

0  Runarnd  0.0 

68.0 

Humidif  0.0 

0 

0.0  0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0  0.0 

Rffl  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00  Fn  BldTO  0.0 

0.0 

Total  -56.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-27.71  Fn  Frict  0.0 

0.0 
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BUILDING  U-VALUES 


-  Rogpi  Ll-Values -  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 

Room  Summr  Wintr  Summr  Wintr  (lb/  (Btu/ 


Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

1 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

2 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

3 

MASTER  BEDROOM 

0.000 

0.000 

0.000 

0.000 

4 

BEDROOM 

0.000 

0.000 

0.000 

0.000 

5 

3R0  FLOOR 

0.032 

0.000 

0.000 

0.000 

Zone 

1  lotal/Ave. 

0.032 

0.000 

0.000 

0.000 

System 

1  Total/Ave. 

0.032 

0.000 

0.000 

0.000 

1 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

2 

LIVING  ROOM 

0.000 

0.00(j 

0.000 

0.000 

3 

MASTER  BEDROOM 

0.000 

0.000 

0.000 

0.000 

4 

BEDROOM 

0.000 

o.ooo 

0.000 

0.000 

5 

3R0  FLOOR 

0.032 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.032 

o.ooo 

0.000 

0.000 

6 

KITCHEN 

0.000 

0.000 

0.000 

0.000 

7 

BACK  PORCH 

0.000 

O.OOO 

0.000 

0.000 

8 

BATH 

0.000 

0.000 

0.000 

0.000 

9 

BEDROOM 

0.000 

0.00(| 

0.000 

0.000 

10 

STAIRS 

0.032 

o.ooi 

0.000 

0.000 

11 

BATH 

0.032 

o.ooo 

0.000 

0.000 

Zone 

2  Total/Ave. 

0.032 

0.00(j 

0.000 

0.000 

System 

2  Total/Ave. 

0.032 

0.000 

0.000 

0.000 

Building 

0.032 

0.000 

1 

0.000 

0.000 

Roof 

Nindo 

Nindo 

Nall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.550 

0.563 

0.044 

0.568 

18.4 

6.48 

0.000 

0.550 

0.563 

0.044 

0.568 

16.5 

6,05 

0.000 

0.550 

0.563 

0.044 

0.568 

16.0 

5.93 

0.023 

0.550 

0.563 

0.044 

0.000 

33.6 

10.28 

0.033 

0.550 

0.563 

0.044 

0.000 

36.4 

11.77 

0.028 

0.550 

0.563 

0.044 

0.568 

21.1 

7.28 

0.028 

0.550 

0.563 

0.044 

0.568 

21.1 

7.28 

0.000 

0.550 

0.563 

0.044 

0.568 

18.4 

6.48 

0.000 

0.550 

0.563 

0.044 

0.568 

16.5 

6.05 

0.000 

0.550 

0.563 

0.044 

0.568 

16.0 

5.93 

0.023 

0.550 

0.563 

0.044 

0.000 

33.6 

10.28 

0.033 

0.550 

0.563 

0.044 

0.000 

36.4 

11.77 

0.028 

0,550 

0.563 

0.044 

0.568 

21.1 

7.28 

0.000 

0.550 

0.563 

0.044 

0.568 

13.2 

5.30 

0.035 

1.040 

1.086 

0.044 

0.000 

52.3 

14.55 

0.000 

0.550 

0.563 

0.044 

0.568 

22.6 

7.44 

0.C23 

0.550 

0.563 

0.044 

0.000  • 

33.8 

10.32 

0.035 

0.610 

0.625 

0.044 

0.000 

22.9 

8.03 

0.033 

0.000 

0.000 

0.000 

0.000 

34.4 

11.37 

0.029 

0.619 

0.636 

0.044 

0.568 

26.7 

8.74 

0.028 

0,573 

0.587 

0.044 

0.568 

23.0 

7.78 

0.028 

0.564 

0.578 

0.044 

0.568 

22.3 

7.58 
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BUILDING  AREAS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


BUILDING  AREAS 


Number  of 

Floor 

Area/Oupl 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number  Description 

Fir  Rm 

(sqft) 

(soft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

W 

(sqft) 

1 

DINING  ROOM 

1 

1 

181 

131 

0 

0 

0 

0 

0 

33 

14 

210 

2 

LIVING  ROOM 

1 

1 

539 

539 

0 

0 

0 

0 

0 

66 

11 

528 

3 

MASTER  BEDROOM 

i 

1 

285 

285 

0 

0 

0 

0 

0 

45 

15 

265 

4 

BEDROOM 

1 

1 

157 

157 

0  ■ 

0 

0 

0 

157 

30 

13 

195 

5 

3RD  FLOOR 

1 

1 

160 

160 

252 

0 

0 

0 

160 

9 

17 

41 

Zone 

1  Total/Ave. 

1,322 

252 

0 

0 

0 

317 

183 

13 

1,240 

System 

1  Total/Ave. 

1,322 

252 

0 

0 

0 

317 

183 

13 

1,240 

1 

DINING  ROOM 

1 

1 

181 

181 

0 

0 

0 

0 

0 

33 

14 

210 

2 

LIVING  ROOM 

1 

1 

539 

539 

0 

0 

0 

0 

0 

66 

11 

528 

3 

MASTER  BEDROOM 

1 

i 

^  285 

285 

0 

0 

0 

0 

0 

45 

15 

265 

4 

BEDROOM 

i 

1 

157 

157 

0 

0 

0 

0 

157 

30 

13 

195 

5 

3R0  FLOOR 

1 

1 

160 

160 

252 

0 

0 

0 

160 

9 

17 

41 

Zone 

1  Total/Ave. 

1,322 

252 

0 

0 

0 

317 

183 

13 

1,240 

6 

KITCHEN 

1 

1 

156 

156 

0 

0 

0 

0 

0 

13 

11 

104 

7 

BACK  PORCH 

1 

1 

59 

59 

0 

0 

0 

0 

59 

11 

6 

185 

8 

BATH 

1 

1 

90 

90* 

0 

0 

0 

0 

0 

21 

13 

140 

9 

BEDROOM 

1 

1 

148 

148 

0 

0 

0 

0 

148 

30 

14 

187 

10 

STAIRS 

i 

1 

170 

170 

112 

0 

0 

0 

78 

20 

21 

76 

11 

BATH 

1 

i 

76 

76 

126 

0 

0 

0 

76 

0 

0 

0 

Zone 

2  Total/Ave. 

! 

699 

238 

0 

0 

0 

361 

95 

12 

692 

System 

2  Total/Ave. 

2.021 

490 

0 

0 

0 

678 

277 

13 

1,932 

Building 

3,343 

742 

0 

0 

0 

995 

460 

13 

3,172 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2  | 

WALL  4  ROOF  INSULATION 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.028  (Btjj/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  =  0.110  (Btb/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.092  (Btb/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (O^TVr)  =  1.21  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (opVw)  :  12.48  (8tu/Hr/Sq  Ft) 


i 

1 


1 
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SYSTEH  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load  • 

— 

.  Heating  Load 

— —  Cooling  Airflow 

-—  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(^) 

(Cfm) 

{^) 

(Cfm) 

(%) 

0 

-  5 

0.1 

8 

76 

-4,587 

11 

500 

42.4 

0 

0 

0.0 

0 

0 

5 

-  10 

0.2 

9 

84 

-9,174 

17 

764 

84.8 

0 

0 

0.0 

0 

0 

10 

-  15 

0.3 

8 

77 

-13,760 

15 

661 

127.1 

■  0 

0 

0.0 

0 

0 

15 

-  20 

0.4 

4 

39 

-18,347 

19 

856 

169.5 

42 

1,530 

0.0 

0 

0 

20 

-  25 

0.6 

5 

50 

-22,934 

18 

811 

211.9 

0 

0 

0.0 

0 

0 

25 

-  30 

0.7 

13 

123 

-27,521 

12 

529 

254.3 

0 

0 

0.0 

0 

0 

30 

-  35 

0.8 

8 

82 

-32,107 

9 

394 

296.7 

0 

0 

0.0 

0 

0 

35 

^  40 

0.9 

7 

64 

-36,694 

0 

0 

339.0 

0 

0 

0.0 

0 

0 

40 

-  45 

1.0 

9 

86 

-41,281 

0 

0 

381.4 

0 

0 

0.0 

0 

0 

45 

-  50 

i.l 

13 

127 

-45,868 

0 

0 

423.8 

21 

765 

0.0 

0 

0 

50 

-  55 

1.2 

6 

54 

-50,454 

0 

0 

466.2 

0 

0 

0.0 

0 

0 

55 

-  60 

1.3 

6 

62 

-55,041 

0 

0 

508.6 

0 

0 

0.0 

0 

0 

60 

-  65 

1.5 

2 

20 

-59,628 

0 

0 

551.0 

0 

0 

0.0 

0 

0 

65 

-  70 

1.6 

0 

0 

-64,215 

0 

0 

593.3 

0 

0 

0.0 

0 

0 

70 

-  75 

1.7 

0 

0 

-68,802 

O' 

0 

635.7 

0 

0 

0.0 

0 

0 

75 

-  80 

1.8 

0 

0 

-73,388 

0 

0 

678.1 

0 

0 

0.0 

0 

0 

80 

'  85 

1.9 

0 

0 

-77,975 

0 

0 

720.5 

0 

0 

0.0 

0 

0 

85 

-  90 

2.0 

0 

0 

-82,562 

0 

0 

762.9 

0 

0 

0.0 

0 

0 

90 

-  95 

2.1 

0 

0 

■  -87,149 

0 

0 

805.2 

0 

0 

0.0 

0 

0 

95 

-  100 

2.2 

3 

31 

-91,735 

0 

0 

847.6 

38 

1,377 

0.0 

0 

0 

Hours  Off 

0.0 

0  7 

,785 

0 

0 

4,245 

0.0 

0 

5,088 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1 

2 

(F) 

Max.  Temp. 

80.9  105.5 

110.5 

Mo. /Hr. 

7  14 

8  21 

8  21 

Day  Type 

1 

1 

1 

Above  100 

0 

1,232 

2,177 

95  -  100 

0 

1,168 

751 

90  -  95 

0 

362 

62 

85  -  90 

0 

383 

348 

80  -  85 

0 

509 

351 

75  -  80 

2,852 

18 

102 

70  -  75 

820 

17 

453 

65  -  70 

85 

5,071 

4,516 

60  -  65 

734 

0 

0 

55  -  60 

856 

0 

0 

50  -  55 

537 

0 

0 

Below  50 

2,876 

0 

0 

Min.  Temp. 

33.2 

67.9 

67.9 

Mo. /Hr. 

2  10 

1  8 

1  20 

Day  Type 

4 

2 

1 

Zone  Number 


Number  of  Hours 


I 

i 

I 


! 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR  HOT  W  OMNO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

443 

2 

165 

0 

Feb 

401 

2 

167 

0 

March 

454 

2 

107 

0 

April 

427 

2 

41 

0 

May 

478 

2 

0 

0 

June 

794 

5 

0 

0 

July 

1,129 

5 

0 

0 

Aug 

796 

5 

0 

0 

Sept 

456 

5 

0 

0 

Oct 

448 

2 

21 

0 

Nov 

427 

2 

67 

0 

Dec 

433 

2  ^ 

134 

0 

Total 

6,690 

5 

700 

0 

Building  Energy  Consumption  :  27,772  (Btu/Sq  ft/Year)  Floor  Area  :  3,343  (Sq  Ft) 

Source  Energy  Consumption  =  43,415  (Btu/Sq  Ft/Year) 


i 

j 

I 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . . . . . Monthly  Consumption  — ' 


im 

Code 

Jan 

Feb 

Mar 

Apr 

May 

0 

LIGHTS 

ELEC 

442 

400 

453 

426 

448 

PK 

i.7 

1.7 

1.7 

1.7 

1.7 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

PK 

0.0 

0,0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH2O 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

1 

P  CHILL 

0 

0 

p 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

E01161 

AIR-CLO  COND  CCMP  <15  TONS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER'  FANS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

o.p 

0.0 

0.0 

1 

EQ5303 

CONTROLS  ; 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

i 

0.0 

0.0 

1 

EQ4003 

PC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

30 

PK 

0.0 

0.0 

0.0 

0.0 

0.1 

1 

EQ2102 

PURCHASED  DIST 

.  HOT  WATER 

P  H0TH20 

165 

167 

107 

41 

0 

PK 

0.3 

0.3 

0.? 

0.1 

0.0 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

437 

437 

453 

426 

448 

426 

437 

1.7 

1.7 

1.7 

'  1.7 

1.7 

1.7 

1.7 

0 

0 

0 

■  0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

225 

482 

215 

0 

0 

0 

0 

3.0 

3.1 

3.0 

2.9 

0.0 

0.0 

0.0 

23 

49 

22 

0 

0 

0 

0 

0.3 

0.3 

0.3 

0.1 

0.0 

0.0 

0.0 

80 

130 

74 

0 

0 

0 

0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

29 

30 

30 

29 

0 

0 

0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0 

0 

0 

.  0 

21 

67 

134 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.3 
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Total 


5,234 

1.7 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


922 

3.1 


94 

0.3 


284 

0.3 


150 

0.1 


700 

0.3 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

ELEC  1  1  1  1  0  0  0  0  0  0  1  1  6 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  5.4 

(kW) 

Yearly  Time  of  Peak 

16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp. 

Utility 

Ref.  Equipment 

- 

Demand 

Num.  Code  Name 

Equipment  Description 

(kW) 

Cooling  Equipment 

1  EQ116i 

AIR-CLD  COND  COMP  <15  TONS 

3.7 

Sub  Total 

1 

3.7 

Sub  Total 

0.0 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

0.1 

Sub  Total 

0.1 

Sub  Total 

0.0 

Miscellaneous 

Lights 

1 

1.7' 

Base  Utilities 

1 

0.0 

Misc  Equipment 

0.0 

Sub  Total 

1.7 

K  S  U  M  S 


Percnt 
Of  Tot 
(^) 


67.87 

67.87 

0.00 


1.34 

1.34 

0.00 


30.79 

0.00 

0.00 

30.79 


Grand  Total 


5.4  100.00 
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** 

u 

n 

TRACE 

6  0  0 

ANALYSIS 

n 

Xi 

n 

by 

n 

it 

XX 

tttwtttttttutttttttttttttttttttttittttttittttttttwtttitttttttttttttttttt 

unnnunnnuuunnntxnnwtutuutntntuunuuntttuttnuit 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  321 

Weather  File  Code: 

Location: 

Latitude: 

Longitude; 

Time  Zone: 

Elevation; 

Barometric  Pressure: 

Summer  Clearness  Number; 

Winter  Clearness  Number: 

Summer  Design  Dry  Bulb; 

Summer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 

Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(f) 

72 

(F) 

4 

(F) 

0.20 

0.20 


1 0.0742 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

1.0882 

(Btu-min./hr/cuft/F) 

4,790.2 

(Btu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Function  Method) 


Design  Simulation  Period:  May  j  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology;  CLTD/CLF  (Transfer 


Time/Date  Program  was  Run; 
Dataset  Name: 


'12:50:55  1/24/94 

C8321  .TM 
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AIRFLOW  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


S  Y  S  T  E  H  SUMMARY 
(Design  Airflow  Quantities) 


—  Hain 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust  - 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

1,511 

1,511 

1,853 

341 

0 

0 

2  RAD 

0 

0 

0 

0 

530 

0 

0 

Totals 

0 

1,511 

1,511 

1,855 

872 

0 

0 

CAPACITY  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

.  SYSTEM  SUMMARY . 

(Design  Capacity  Quantities) 

.  Cooling  — - - - - Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

3.2 

0.0 

0.0 

3.2 

-53,271 

0 

0 

0 

0 

0 

-53,271 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

•  -82,616 

0 

0 

0 

0 

0 

-82,616 

Totals 

3.2 

0.0 

0.0 

5.2 

-135,887 

0 

0 

0 

0 

0 

-135,887 

The  bui 

IdinQ  ceake 

d  at  hour 

16  month 

7  with  a  capacity  of 

3.0  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING  ^ 

— - .  E|  N  G  I  N  E  £  R  I  N  G  CHECKS 


Percent  . .  Cooling -  *"  Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  ft 

1 

Main 

PTAC 

O.Ot) 

1.14 

474.5 

415.1 

28.91 

1.14 

-40.30 

1,322 

2 

Main 

RAD 

o.ob 

0.00 

0.0 

0.0 

0.00 

0.00 

-40.88 

2,021 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 


tuutntnntnttntnn  COOLING  COIL  PEAK  CLG  SPACE  PEAK  ttnttntttt  HEATING  COIL  PEAK  tttnttt 


Peaked  at  Tifiie  -> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/17 

t 

Mo/Hr:  13/  1 

Outside  Air  ::> 

0A08/W8/HR;  91/  73/  98.0 

* 

t 

OAOB:  : 

89 

t 

OAOB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(i) 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

576 

0 

576 

1.51 

t 

599 

1.98 

% 

-568 

-568 

1.08 

Glass  Solar 

7,238 

0 

7,238 

18.94 

t 

7,707 

25.42 

t 

0 

0 

0.00 

Glass  Cond 

1,264 

0 

1,264 

3.31 

i 

1,153 

3.80 

t 

-6,575 

-6,575 

12.47 

Wall  Cond 

13,215 

1,095 

14,310 

37.44 

* 

13,690 

45.15 

t 

-19,941 

-21,586 

40.94 

Partition 

164 

164 

0.43 

* 

164 

0.54 

* 

-229 

-229 

0.43 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

12,308 

12,308 

32.20 

* 

4,827 

15.92 

i 

-23,772 

-23,772 

45.08 

Sub  Total  —  ) 

34,765 

1,095 

35,860 

93.82 

* 

28,139 

92.80 

t 

-51,084 

-52,729 

100.00 

Internal  Loads 

* 

t 

Lights 

1,296 

0 

1,296 

3.39 

t 

1,312 

4.33 

t 

0 

0 

0.00 

People 

850 

850 

2.22 

i 

426 

1.40 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

2,146 

0 

0 

2,146 

5.61 

t 

1,738 

5.73 

t 

0 

0 

0.00 

Ceiling  Load 

377 

-377 

0 

0.00 

t 

446 

1.47 

t 

-569 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0,00 

i 

0 

0 

0.00 

Sup,  Fan  Heat 

215 

0.56 

t 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

■  0 

0.00 

t 

0.00 

% 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t. 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

i 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

i 

t 

0 

0.00 

Grand  Total-o 

37,288 

718i 

_ r>rtrn 

0 

TllIr^  r^ATi  AT 

38,221 

t  TATTriLI _ 

100.00 

* 

30,323 

100.00 

t 

-51,654 

-52,729 

_ 

100.00 

- OUiL  QCLCL/liUn - 

HKlHj 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (1) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,322 

Main  Clg  3.2 

38.2 

30.8 

1,511 

75.6  62.6  66.5 

56.5  54.0 

59.9 

Part 

252 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0  : 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

317 

0  0 

Totals  3.2 

38.2 

! 

Wall  1,422 

183  13 

—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

"ENGINEERING  ( 

IHECKS” 

"TEMPERATURES  (F)— 

j 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  f! 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

1.14 

SADB 

56.6 

99.4 

Main  Htg 

-53.3 

1,511 

67.0; 

99.4 

Infil 

341 

341 

Clg  Cfm/Ton 

474.53 

Plenum 

75.7 

66.8 

Aux  Htg 

0.0 

0 

0.0^ 

0.0 

Supply 

1,511 

1,511 

Clg  Sqft/Ton 

415.06 

Return 

75.5 

67.1 

Preheat 

-0.0 

1,511 

67.1 

56.4 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

28.91 

Ret/CA 

75.5 

67.1 

Reheat 

0.0 

0 

0.0* 

0.0 

Return 

1,511 

1,511 

No.  People 

3 

Runarnd 

75.0 

68.0 

Hufflidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  i  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0' 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.14 

Fn  BldTO 

0.0 

0.0 

Total 

-53.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-40.30 

Fn  Frict 

0.1 

0.0 
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System  2  Block  RAO  -  RADIATION 

j:***^;^;^:*********!:**?:*^***  COOLING  COIL  PEAK  utHnituntuntiuttnittut  CLG  SPACE  PEAK  nununn  HEATING  COIL  PEAK  *****ttt 


Peaked  at  Time  :=> 

Mo/Hr:  0/  0 

t 

Mo/Hr:  0/  0  * 

Mo/Hr;  13/  1 

Outside  Air  "> 

OAOB/WB/HR: 

0/  0/  0.0 

i 

t 

OADB:  ( 

* 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.LLat. 

Sensible 

Latent  Total  Of  Tot 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

('^) 

t 

(Btuh) 

(%)  * 

(Btuh)  (8tuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-1,234  -1,234 

1.49 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

-10,422  -10,422 

12.61 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-31,588  -33,588 

40.66 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

- 

446  -446 

0.54 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-36,927  -36,927 

44.70 

Sub  Total—) 

0 

■  0 

0 

0.00 

* 

0 

0.00  * 

-80,616  -82,616 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0  0 

0.00 

People 

0 

0 

0.00 

0 

0.00  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total  —  ) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-3,111  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  » 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

■'83,726  -82,616 

100.00 

Anni 

7VIA  rnri  rri  r/'TTAi! 

_ ADCAC _ 

nKtno 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  D6/WB/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf 

1  {^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor 

2,021 

Main  Clg  0.0 

0.0 

0.0 

0  0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Part 

490 

Aux  Clg  0.0 

0.0 

0,0 

0  0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Exflr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Roof 

678 

0  0 

Totals  0.0 

0.0 

Wall 

2,209  277  13 

IJCAT  T  HZ' 

Ann  cn  CATTnu _ i _  .. 

-A  T  ncf  AlllA  (  r,tm\ 

_ cunTucroTMf'  pucrvc — 

— TFMPFRATIinF<N  /Fl _ 

t/UlL  UtLLU  1  lUIT  1 

"ftiKrLUWb  (CT(R] 

LI 

L  1 1 L  L 

1  Lnr L Kn  1  UixUO  yf  f 

‘  Capacity 

Coil  Airfl  Ent  i 

Lvg  Type 

Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F  Vent 

0 

0  Clg 

Cfm/Sqft 

0.00 

SAD8  0.0 

68.1 

Main  Htg  -82.6 

0  o.o: 

0.0  Infil 

0 

530  Clg 

Cfm/Ton 

0.00 

Plenum  0.0 

65.0 

Aux  Htg  0.0 

0  0.0^ 

0.0  Supply 

0 

0  Clg 

Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0  Mincfm 

0 

0  Clg 

Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  o.o! 

0.0  Return 

'  0 

0  No. 

People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0  Exhaust 

0 

0  Htg 

%  OA 

0.0 

Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0  Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00 

Fn  BldTO  0.0 

0.0 

Total  -82.6 

Auxil 

0 

0  Htg 

Btuh/Sqft 

-40.88 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


BUILDING  U-VALUES 


Room 


Nuitiber 

Description 

Part. 

1 

DINING  ROOh 

0.000 

2 

LIVING  ROON 

0.000 

3 

HASTER  8EDR0CN 

0.000 

4 

BEDROOM 

0.000 

5 

3RD  FLOOR 

0.032 

Zone 

1  Total/Ave. 

0.032 

System 

1  Total/Ave. 

0.032 

1 

DINING  ROOM 

0.000 

2 

LIVING  ROOM 

0.000 

3 

MASTER  BEDROOM 

0,000 

4 

BEDROOM 

0.000 

5 

3RD  FLOOR 

0.032 

Zone 

1  Total/Ave. 

0.032 

6 

KITCHEN 

0.000 

7 

BACK  PORCH 

0.000 

8 

BATH 

0.000 

9 

BEDROOM 

0.000 

10 

STAIRS 

0.052 

11 

BATH 

0.032 

Zone 

2  Total/Ave. 

0.032 

System 

2  Total/Ave. 

0.032 

Building 

0,032 

Room  U-Values 
(Btu/hr/sqft/F) 


Suminr 

Wintr 

Summr 

ExFlr 

Skylt 

Skylt 

Roof 

Hindo 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.023 

0.550 

0.000 

0.000 

0.000 

0.033 

0.550 

0.000 

0.000 

0.000 

0.028 

0.550 

0.000 

0.000 

0.000 

0.028 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.023 

0.550 

0.000 

0.000 

0.000 

0.033 

0.550 

0.000 

0.000 

0.000 

0.028 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.033 

1.040 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.023 

0.550 

0.000 

0.000 

0.000 

0.033 

0.610 

0.000 

0.000 

0.000 

0.033 

0.000 

0,000’ 

0.000 

0.000 

0.029 

0.619 

0.000 

0.000 

0.000 

0.028 

0.573 

0.000 

0.000 

0.000 

0.028 

0.564 

Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.563 

0.272 

0.568 

17.3 

6.25 

0.563 

0.272 

0.568 

15.5 

5.85 

0.563 

0.272 

0.568 

15.1 

5.74 

0.563 

0.272 

o.-ooo 

32.3 

10.03 

0.563 

0.272 

0.000 

36.1 

11.72 

0.563 

0.272 

0.568 

20.2 

7.09 

0.563 

0.272 

0.568 

20.2 

7.09 

0.563 

0.272 

0.568 

17.3 

6.25 

0.563 

0.272 

0.568 

15.5 

5.85 

0.563 

0.272 

0.568 

15.1 

5.74 

0.563 

0.272 

0.000 

32.3 

10.03 

0.563 

0.272 

0.000 

36.1 

11.72 

0.563 

0.272 

0.568 

20.2 

7.09 

0.563 

0.272 

0.568 

12,6 

5.17 

1.086 

0.272 

0.000 

49.1 

13.92 

0.563 

0.272 

0.568 

21.1 

7.12 

0.563 

0.272 

0.000 

32.5 

10.07 

0.625 

0.272 

0,000 

22.5 

7.94 

0.000 

0.000 

0.000 

34.4 

11.37 

0.636 

0.272 

0.568 

25.8 

8.55 

0.587 

0.272 

0.568 

22.1 

7.59 

0.578 

0.272 

0.568 

21.3 

7.39 

Trane  Air  Conditioning  Econoaics 
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BUILDING  AREAS  -  ALTERNATIVE  3 
NEATHERSTRIP  &  CAULKING 


BUILDING 


Floor 

Total 

Number  of 

Area/Oupl 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

1 

DINING  ROON 

1 

1 

181 

181 

0 

2 

LIVING  ROOM 

1 

1  . 

539 

539 

0 

3 

MASTER  BEDROOM 

1 

1 

285 

285 

0 

4 

BEDROOM 

1 

1 

157 

157 

0 

5 

3RD  FLOOR 

1 

1 

160 

160 

252 

Zone 

1  Total/Ave. 

1,322 

252 

System 

1  Total/Ave. 

1,322 

252 

1 

DINING  ROOM 

1 

1 

181 

181 

0 

2 

LIVING  ROOM 

1 

1 

539 

539 

0 

3 

MASTER  BEDROOM 

1 

1 

!  285 

285 

0 

4 

BEDROOM 

1 

1 

157 

157 

0 

5 

3R0  FLOOR 

1 

1 

160 

160 

252 

Zone 

1  Total/Ave. 

1,322 

252 

6 

KITCHEN 

1 

1 

156 

156 

0 

7 

BACK  PORCH 

1 

1 

59 

59 

0 

8 

BATH 

1 

1 

90 

90- 

0 

9 

BEOROOM 

i 

1 

148 

148 

0 

10 

STAIRS 

1 

1 

170 

170 

112 

11 

BATH 

1 

1 

76 

76 

126 

Zone 

2  Total/Ave. 

699 

238 

System 

2  Total/Ave. 

2,021 

490 

Building 

3,343 

742 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3  | 

WEATHERSTRIP  i  CAULKING 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.028  (Btb/Hr/Sq  ft/f) 

Overall  Wall  U-Value  =  0.309  (Btij/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.249  (Btli/Hr/Sq  Ft/F) 

*  i 

Roof  Overall  Thermal  Transfer  Value  (ohvr)  =  1.21  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OHVw)  :  21.47  (Btu/Hr/Sq  Ft) 


AREAS 


Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/wi 

Area 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

W 

(sqft) 

0 

0 

0 

0 

33 

14 

210 

0 

0 

0 

0 

66 

11 

528 

0 

0 

0 

0 

45 

15 

265 

0 

0 

0 

157 

30 

13 

195 

0 

0 

0 

160 

9 

17 

41 

0 

0 

0 

317 

183 

13 

1,240 

0 

0 

0 

317 

183 

13 

1,240 

0 

0 

0 

0 

33 

14 

210 

0 

0 

0 

0 

66 

11 

528 

0 

0 

0 

0 

45 

15 

265 

0 

0 

0 

157 

30 

13 

195 

0 

0 

0 

160 

9 

17 

41 

0 

0 

0 

317 

183 

13 

1,240 

0 

0 

0 

0 

13 

11 

104 

0 

0 

0 

59 

11 

6 

185 

0 

0 

0 

0 

21 

13 

140 

0 

0 

0 

148 

30 

14 

187 

0 

0 

0 

78 

20 

21 

76 

0 

0 

0 

76 

0 

0 

0 

0 

0 

0 

361 

95 

12 

692 

0 

0 

0 

678 

277 

13 

1,932 

0 

0 

0 

995 

460 

13 

3,172 

Trane  Air  Conditioning  Economics 
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•SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load 

- . Heating  Load 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

' 

0  - 

5 

0.2 

10 

114 

-6,794 

11 

5  - 

10 

0.3 

12 

127 

-13,589 

14 

10  - 

15 

0.5 

5 

56 

-20,383 

13 

15  - 

20 

0.6 

4 

39 

-27,177 

19 

20  - 

25 

0.8 

4 

43 

-33,972 

16 

25  - 

30 

1.0 

10 

114 

-40,766 

13 

30  - 

35 

1.1 

14 

151 

-47,560 

12 

35  - 

40 

1.3 

6 

64 

-54,355 

2 

1 

40  - 

45 

1.4 

9 

104 

i  -61,149 

0 

45  ' 

50 

1.6 

12 

129 

:  -67,944 

0 

50  - 

55 

1.8 

3 

31 

-74,738 

0 

55  - 

60 

1.9 

7 

73 

-81,532 

0 

60  ’ 

65 

2.1 

2 

20 

-88,327 

0 

65  ' 

70 

2.2 

0 

0 

-95.121 

0 

:  ^ 

70  - 

75 

2.4 

0 

0 

-101,915 

0 

75  - 

80  ■ 

2.5 

0 

0 

-108,710 

0 

i 

80  - 

85 

2.7 

0 

0 

-115,504 

0 

1 

85  - 

90 

2.9 

0 

0 

-122,298 

0 

90  - 

95 

3.0 

0 

0 

!  -129,093 

0 

1 

95  - 

100 

3.2 

3 

31 

-135,687 

0 

Hours  Off 

0.0 

0 

7,664 

0 

0 

—  Cooling  Airflow . -  Heating  Airflow 


Hours 

Cap. 

(Cfin) 

Hours 

W 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

506 

75.6 

0 

0 

0.0 

0 

0 

670 

151.1 

0 

0 

0.0 

0 

0 

620 

226.7 

•  0 

0 

0.0 

0 

0 

869 

302.3 

42 

1,530 

0.0 

0 

0 

755 

377.9 

0 

0 

0.0 

0 

0 

586 

453.4 

0 

0 

0.0 

0 

0 

563 

529.0 

0 

0 

0.0 

0 

0 

94 

604.6 

0 

0 

0.0 

0 

0 

0 

680.1 

0 

0 

0.0 

0 

0 

0 

755.7 

21 

765 

0.0 

0 

0 

0 

831.3 

0 

0 

0.0 

0 

0 

0 

906.9 

0 

0 

0.0 

0 

0 

0 

932.4 

0 

0 

0.0 

0 

0 

0 

1,058.0 

0 

0 

0.0 

0 

0 

0 

1,133.6 

0 

0 

0.0 

0 

0 

0 

1,209.1 

0 

0 

0.0 

0 

0 

0 

1,284.7 

0 

0 

0.0 

0 

0 

0 

1,360.3 

0 

0 

0.0 

0 

0 

0 

1,435.8 

0 

0 

0.0 

0 

0 

0 

1,511.4 

38 

1,377 

0.0 

0 

0 

4,097 

0.0 

0 

5,088 

0.0 

0 

8,760 

! 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1 

2 

(F) 

Max,  Temp. 

82.3  100.5  103.6 

Mo. /Hr. 

7  14 

7  21 

8  20 

Day  Type 

1 

1 

1 

Above  100 

0 

0 

79 

95  -  100 

0 

249 

748 

90  -  95 

0 

928 

1,340 

85  -  90 

0 

935 

882 

80  -  85 

0 

1,066 

553 

75  -  80 

2,512 

486 

87 

70  -  75 

1,029 

8 

524 

65  -  70 

165  5,088  4,547 

60  -  65 

710 

0 

0 

55  -  60 

800 

0 

0 

50  -  55 

770 

0 

0 

Below  50 

2,774 

0 

0 

Min.  Temp. 

31.4 

67.9 

67.9 

Mo. /Hr. 

2  9 

3  20 

1  20 

Day  Type 

4 

i 

1 

Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  33 


•MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 

. . - . MONTHLY  ENERGY  C  0  N  S  U  M  P  T  I 


ELEC 

DEHAND  . 

HOT  WTR  HOT  W  OMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

444 

2 

262 

0 

Feb 

401 

2 

257 

0 

March 

455 

2 

167 

0 

April 

427 

2 

68 

0 

May 

558 

6 

0 

0 

June 

952 

7 

0 

0 

July 

1,399 

7 

0 

0 

Aug 

934 

1 

0 

0 

Sept 

498 

■  6 

0 

0 

Oct 

449 

2 

53 

0 

Nov 

428 

2 

116 

0 

Dec 

438 

2 

222 

0 

Total 

7,381 

7 

1,144 

0 

Building  Energy  Consumption 

:  41,771 

(Btu/Sq 

Ft/Year) 

Source  Energy  Consumption 

63,256 

(Btu/Sq 

Ft/Year) 

i 


I 


I 


0  N 


3,343  (Sq  Ft) 


Trane  Air  Conditioning  Economics 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

.  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . — . - . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total  ;; 

0 

LIGHTS 

ELEC 

442 

400 

453 

426 

448 

437 

437 

453 

426 

448 

426 

437 

5,234 

PK 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

■  1.7 

1.7 

1.7 

1.7 

1-7 

1 

MISC  LO 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

■  0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0  ■ 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH2O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

1 

P  CHILL 

0 

0 

p 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR* 

■CLO  COND 

COMP  <15 

TONS 

ELEC 

0 

0 

0 

0 

28 

345 

701 

319 

6 

0 

0 

0 

1,400 

PK 

0.0 

0,0 

0.0 

i 

0.0 

4.0 

4.3 

4.4 

4.3 

4.1 

0.0 

0.0 

0.0 

4.4 

1 

EQ5200 

CONDENSER’ FANS 

- 

ELEC 

0 

0 

0 

0 

3 

36 

71 

33 

1 

0 

0 

0 

143 

i 

1 

PK 

0.0 

0.0 

0.0 

0.0 

0.2 

0.4 

0.4 

0.4 

0.2 

0.0 

0.0 

0.0 

0.4 

1 

EQ5303 

CONTROLS  ; 

ELEC 

0 

0 

() 

0 

25 

81 

136 

74 

12 

0 

0 

0 

329 

PK 

0.0 

0.0 

0.0 

1 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

fC  CENTRIf. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

54 

52 

54 

54 

52 

0 

0 

0 

267 

PK 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ2102 

PURCHASED  DIST.  HOT  WATER 

P  H0TH20 

262 

257 

167 

63 

0 

0 

0 

0 

0 

53 

116 

222 

1,144 

PK 

0.5 

0.5 

0.4 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.4 

0.5 

1  EQ5020  HEAT  WATER  CIRC.  PUMP  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

ELEC  111100000111  9 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


UTILITY  PEAK  CHEC 


Utility  ELECTRIC  DEMAND 

Peak  Value  6.9  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Hum.  Code  Name  Equipment  Description  (kW) 


Cooling  Equipment 

1  EQ1161  AIR-CLD  COND  COMP  <15  TONS 

Sub  Total  I 

I 

Sub  Total 

I 

Air  Moving  Equipment  i 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total  I 

I 

Sub  Total 

I 

Miscellaneous 

Lights  i 

Base  Utilities  j 

Misc  Equipment 
Sub  Total 


5.1 

5.1 

0.0 

0.1 

0.1 

0.0 

1.7 

0.0 

0.0 

1.7 

6.9 


K  S  U  M  S 


Percnt 
Of  Tot 
{%) 

73.95 

73.95 

0.00 

1.37 

1.87 

0.00 

24.18 

0.00 

0.00 

24.18 

100.00 


Grand  Total 
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ttt*t*ttt*tt**tttttWi**t%XHtH***tt*%W*t*ttttt*t*Ut***%*ttit*ttt***t*** 

tnnntxnnnxnntntttntttnnntnttnnttnntuuxntxxttnnttnnn 
n  ** 

tt  TRACE  6  0  0  A  N  A  L  Y  S  I  S  ** 


tuxtttntnuxnnmnnunnnnnnnuttttnttttttnnntnnmtunn 

n*n**u*t*nnutnntuutnuntnnttnntttnnntx*innntnu*unn 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  321 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance 
Winter  Ground  Relectance 


Air  Density:  |  0.0742 
Air  Specific  Heat:  0.2444 
Density-Specific  Heat  Prod:  i  1.0882 
Latent  Heat  Factor:  '4,790.2 
Enthalpy  Factor:  :  4.4519 


(Lbm/cuft) 

(8tu/lbra/F) 

(Btu-min./hr/cuft/F) 

(Btu-min./hr/cuft) 

(Lb-min./hr/cuft) 


Design  Simulation  Period:  May  I  To  September 

System  Simulation  Period:  Januairy  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


13:  2:48  1/24/94 

C8321  -TM 
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AIRFLOW  -  ALTERNATIVE  4 
COMBINED  ECOS 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main 
Heating 

Return 

Exhaust  - 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(CfiD) 

(Cfm) 

(Cfm) 

(Cfm) 

I  PTAC 

0 

777 

777 

1,062 

284 

0 

0 

2  RAD 

0 

0 

0 

0 

442 

0 

0 

Totals 

0 

777 

777 

1,062 

726 

0 

0 

CAPACITY  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling  — - - - - . - . - . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Ions) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

2.0 

0.0 

0.0 

2.0 

-30,779 

0 

0 

0 

0 

0 

-30,779 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

■  -48,303 

0 

0 

0 

0 

0 

-48,303 

Totals 

2.0 

0.0 

,  0.0 

2.0 

-79,082 

0 

■  0 

0 

0 

0 

-79,082 

ENGINEERING  CHECKS 
COMBINED  ECOS 

The  building  peakec  at 

-  ALTERNATIVE  4 

c  ki  r  T  u  r  r 

hour  16  month  7  with  a  capacity  of 

OTii/'  u  r  r 

2.0  tons 

a  i  t  t 

Percent 

.  Cooling  . 

—  Heating  — 

System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/  Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  ft 

Ton  /Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

o.ob 

0.59 

388.1  660.1 

18.18 

0.59 

-23.28 

1,322 

2 

Main 

RAD 

0.00 

0.00 

0.0  0.0 

0.00 

0.00 

-23.90 

2,021 

i 


I 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 


m*m«******)tni:**i:j:*»  COOLING  COIL  PEAK  nttnnnnntwnttttnntttt  CLG  SPACE  PEAK  ****^«»*^:^:*  HEATING  COIL  PEAK  tmntt 


Peaked  at  Time  :=> 

Mo/Hr;  7/16 

t 

Mo/Hr: 

7/17 

* 

Mo/Hr;  13/  1 

Outside  Air  ::> 

0AD8/WB/HR:  91/  73/  98.0 

t 

t 

OADB: 

89 

* 

i 

OAOB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

t 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

545 

0 

545 

2.27 

t 

623 

3.49 

t 

-563 

-568 

1.85 

Glass  Solar 

6,632 

0 

6,632 

27.60 

t 

7,203 

40.39 

t 

0 

0 

0.00 

Glass  Cond 

1,296 

0 

1,296 

5.39 

t 

1,264 

7.09 

* 

-6,575 

-6,575 

21.44 

Nall  Cond 

1,763 

155 

1,919 

7.98 

t 

1,923 

10.78 

t 

-3,216 

-3,485 

11.36 

Partition 

164 

^  164 

0.68 

i 

164 

0.92 

t 

-229 

-229 

0.75 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

11,273 

11,273 

46.91 

t 

4,258 

23.88 

t 

•'19,810 

-19,810 

64.60 

Sub  Total”) 

21,674 

155 

21,829 

90.83 

t 

15,434 

86.54 

t 

-30,397 

-30,666 

100.00 

Internal  Loads 

t 

i 

Lights 

1,263 

(| 

1,263 

5.25 

t 

1,633 

9.16 

t 

0 

0 

0.00 

People 

832 

1 

832 

3.46 

* 

461 

2.59 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total”) 

2,094 

0 

0 

2,094 

8.71 

t 

2,095 

11.75 

t 

0 

0 

0.00 

Ceiling  Load 

108 

-108 

0 

0.00 

* 

305 

1.71 

t 

-335 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

1 

111 

0.46 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

(j 

0 

0.00 

t 

•  0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

i 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

d 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0.00 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total”) 

23,876 

47 

r  nn! 

0 

24,034 

r/'TT  nil _ 

100.00 

t 

•  17,834 

100.00 

t 

-30,732 

-30,666 

.-AOrAO _ 

100.00 

HKlHw 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/NB/HR 

Leaving  D8/NB/HR 

Gross  Total 

Glass  (s 

f)  {%) 

(Tons) 

(Mbh) 

(Mbh)  i 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1, 

322 

Main  Clg  2.0 

24.0 

17.0  ' 

777 

75.2  62.5  66 

.5 

53.8  51.8 

55.4 

Part 

252 

Aux  Clg  0.0 

0.0 

0.0  . 

0 

0.0  0.0  0.0 

0.0  ■  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0  I 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

317 

0  0 

Totals  2.0 

24.0 

Nall  1,422 

183  13 

HEATING  COIL  SELECTION 


Capacity 

Coil  Airfl 

Ent 

Lvg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Main  Htg 

-30.8 

777 

67.9 

104.3 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Preheat 

-0.0 

777 

67.8 

53.8 

Reheat 

0.0 

0 

0.0 

0.0 

Humidif 

0.0 

0 

0.0 

0.0 

Opt  Vent 
Total 

0.0 

-30.8 

0 

0.0 

0.0 

■AIRFLOWS  (cfm) 

-ENGINEERING  ( 

;hecks- 

-TEMPERATURES  (F)— 

Type 

Cooling 

Heating 

Clg  t  OA 

0.0 

Type 

Clg 

Htg 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.59 

SAD8 

53.9 

104.3 

Infil 

284 

284 

Clg  Cfm/Ton 

388.10 

Plenum 

75.2 

67.7 

Supply 

777 

777 

Clg  Sqft/Ton 

660.07 

Return 

75.1 

67.8 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

18.18 

Ret/OA 

75.1 

67.8 

Return 

777 

777 

No.  People 

3 

Runarnd 

75.0 

68.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Rni  Exh 

0 

0 

Htg  Cfm/SqFt 

0.59 

Fn  BldTD 

0.0 

0.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-23.28 

Fn  Frict 

0.1 

0.0 
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System  2  Block  RAD  -  RADIATION 


COOLING  COIL  PEAK  **J:»***l:*l:***n«*«*J:*J:«4:***4:*  CLG  SPACE  PEAK  UtUtUtUt  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  : 

Ho/Hr:  0/  0 

* 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OADB/HB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

m  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-1,234 

-1,234 

2.55 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

.  0 

0 

0.00 

t 

0 

0.00  * 

-10,422 

-10,422 

21,58 

Wall  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-5,094 

-5,429 

11.24 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-446 

-446 

0.92 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-30,772 

-30,772 

63.71 

Sub  Total-) 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-47,967 

-48,303 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

(| 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

1 

0 

O.GO 

if 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0,00 

Sub  Total-) 

0 

0 

0 

0 

0.00 

if 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

if 

0 

0.00  * 

-1,521 

0 

0,00 

Outside  Air 

0 

0 

0 

0 

0,00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

1 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

i 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

1 

0 

0.00 

if 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0.00 

* 

t 

0.00  * 

0 

0.00 

Grand  Total::) 

0 

<) 

0 

0 

0.00 

i 

•0 

0.00  * 

-49,488 

-48,303 

100.00 

COOLING  COIL  SELECTION- 


AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  D8/W8/HR 

Gross  Total  Glass  (sf) 

(^) 

(Tons) 

(Mbh)  1 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

2,021 

Main  Clg 

0.0 

0.0 

0.0 

'  0 

0.0 

0,0  0.0 

0.0 

0.0  0.0 

Part 

490 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

678 

0 

0 

Totals 

0.0 

0.0 

Wall 

2,209 

277 

13 

•AIRFLOWS  (cfm) 

—  TTMOrDATIIOrQ  /TU— 

'—HEATING  COIL  StLtCTIUN . 

/ 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfffl/Sqft 

0.00 

SAD  8 

0.0 

68,1 

Main  Htg 

-48.3 

0 

0.0  0.0 

Infil 

0 

442 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

67,3 

Aux  Htg 

0.0 

0 

O.C 

i  0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0,0 

68,0 

Preheat 

0.0 

0 

0.0  0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0  0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0  0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0  0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

"48.3 

Auxil 

0 

0 

Htg  8tuh/SqFt 

-23.90 

Fn  Frict 

0,0 

0,0 

Trans  fiir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  U-VALUES 


Room 


Number 

Description 

Part. 

1 

DINING  ROOM 

0.000 

2 

LIVING  ROOM 

0.000 

3 

MASTER  BEDROOM 

0.000 

4 

BEDROOM 

0.000 

5 

3R0  FLOOR 

0.032 

Zone 

1  Total/Ave. 

0.032 

System 

1  Total/Ave. 

0.032 

1 

DINING  ROOM 

0.000 

2 

LIVING  ROOM 

0.000 

3 

MASTER  BEDROOM 

0.000 

4 

BEDROOM 

0.000 

5 

3RD  FLOOR 

0.032 

Zone 

1  Total/Ave. 

0.032 

6 

KITCHEN 

0.000 

7 

BACK  PORCH 

0.000 

8 

BATH 

0.000 

9 

BEDROOM 

0.000 

10 

STAIRS 

0.032 

11 

BATH 

0.032 

Zone 

2  Total/Ave. 

0.032 

System 

2  Total/Ave. 

0.032 

Building 

0.032 

Room  U-Values 
(Btu/hr/sqft/F) 


SUflKRf 

Wintr 

Summr 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0,000 

0.550 

0.000 

0,000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.023 

0.550 

0.000 

0.000 

0.000 

0.033 

0.550 

0.000 

0.000 

0.000 

0.028 

0.550 

0.000 

0.000 

0.000 

0.028 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.023 

0.550 

0.000 

0.000 

0.000 

0.033 

0.550 

0.000 

0.000 

0.000 

0.028 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

o.ooo 

0.000 

0,000 

0.033 

1.040 

0.000 

0.000 

0.000 

0.000 

0.550 

o.ood 

0.000 

0.000 

0.023 

0.550 

o.ooO 

0.000 

0.000 

0.033 

0.610 

0.000 

0.000 

0.000 

0.033 

0.000 

o.coO 

0,000 

0.000 

0.029 

0.619 

0.000 

0.000 

0.000 

0.028 

0.573 

0.000 

0.000 

0.000 

0.028 

0.564 

I 

I 


Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Hall 

Ceil. 

sqft) 

sqft/F) 

0.563 

0.044 

0.568 

18.4 

6.48 

0.563 

0.044 

0.568 

16.5 

6.05 

0.563 

0.044 

0.568 

16.0 

5.93 

0.563 

0.044 

0.000 

33.6 

10.28 

0.563 

0.044 

0.000 

36.4 

11.77 

0.563 

0.044 

0.568 

21.1 

7.28 

0.563 

0.044 

0.568 

21.1 

7.28 

0.563 

0.044 

0.568 

18.4 

6.48 

0.563 

0.044 

0.568 

16.5 

6.05 

0.563 

0.044 

0.568 

16.0 

5.93 

0.563 

0.044 

0.000 

33.6 

10.28 

0.563 

0.044 

0.000 

36.4 

11.77 

0.563 

0.044 

0.568 

21.1 

7.28 

0.563 

0.044 

0.568 

13.2 

5.30 

1.086 

0.044 

0.000 

52.3 

14.55 

0.563 

0.044 

0.568 

22.6 

7.44 

0.563 

0.044 

0.000 

33.8 

10.32 

0.625 

0.044 

0.000 

22.9 

8.03 

0.000 

0.000 

0.000 

34.4 

11.37 

0.636 

0.044 

0.568 

26.7 

8.74 

0.587 

0.044 

0.568 

23.0 

7.78 

0.578 

0.044- 

0.568 

22.3 

7.58 
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BUILDING  AREAS  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

W 

(sqft) 

1 

DINING  ROOM 

1 

1 

181 

181 

0 

0 

0 

0 

0 

33 

14 

210 

2 

LIVING  ROOM 

1 

1 

539 

539 

0 

0 

0 

0 

0 

66 

11 

528 

3 

MASTER  BEDROOM 

1 

i 

285 

285 

0 

0 

0 

0 

0 

45 

15 

265 

4 

BEDROOM 

1 

1 

157 

157 

0 

0 

0 

0 

157 

30 

13 

195 

S 

3RD  FLOOR 

1 

1 

160 

160 

252 

0 

0 

0 

160 

9 

17 

41 

Zone 

1  Total/Ave. 

1,322 

252 

0 

0 

0 

317 

183 

13 

1,240 

System 

1  Total/Ave. 

1,322 

252 

0 

0 

0 

317 

183 

13 

1,240 

1 

DINING  ROOM 

1 

i 

181 

181 

0 

■  0 

0 

0 

0 

33 

14 

210 

2 

LIVING  ROOM 

1 

1 

1  539 

539 

0 

0 

0 

0 

0 

66 

11 

528 

3 

MASTER  BEDROOM 

1 

1 

1  265 

285 

0 

0 

0 

0 

0 

45 

15 

265 

4 

BEDROOM 

1 

1 

157 

157 

0 

0 

0 

0 

157 

30 

13 

195 

5 

3R0  FLOOR 

1 

i 

160 

160 

252 

0 

0 

0 

160 

9 

17 

41 

Zone 

1  Total/Ave. 

i 

1,322 

252 

0 

0 

0 

317 

183 

13 

1,240 

6 

KITCHEN 

1 

i 

1  156 

156 

0 

0 

0 

0 

0 

13 

11 

104 

7 

BACK  PORCH 

1 

1 

'  59 

59 

0 

0 

0 

0 

59 

11 

6 

185 

8 

BATH 

1 

1 

90 

90 

0 

0 

0 

0 

0 

21 

13 

140 

9 

BED, ROOM 

1 

1 

148 

148 

0 

0 

0 

0 

148 

30 

14 

187 

10 

STAIRS 

1 

1 

i  170 

170 

112 

0 

0 

0 

78 

20 

21 

76 

11 

BATH 

i 

i 

76 

76 

126 

0 

0 

0 

76 

0 

0 

0 

Zone 

2  Total/Ave. 

i 

699 

238 

0 

0 

0 

361 

95 

12 

692 

System 

2  Total/Ave. 

2,021 

490 

0 

0 

0 

678 

277 

13 

1,932 

Building 

1 

3,343 

742 

0 

0 

0 

995 

460 

13 

3,172 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4  j 
COMBINED  ECOS 

i 

. ASHRAE  90  A 'n  A  L  Y  S  I  S 


Overall  Roof  U-Value  = 
Overall  Wall  U-Value  : 
Overall  Building  U-Value  : 


0.028  (B^u/Hr/Sq  Ft/F) 
0.110  (Btu/Hr/Sq  Ft/F) 
0.092  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  1.21  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  12.48  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
COMBINED  ECOS 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load 

— 

■ . Heating  Load 

— —  Cooling  Airflow 

-  — 

;-  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

'  Cap. 

Hours 

Hours 

Load 

(Ton) 

W 

(Btuh) 

(%) 

(Cfm) 

(%) 

(Cfm) 

(») 

0 

-  5 

0.1 

1 

73 

-3,954 

13 

587 

38.9 

0 

0 

0.0 

0 

0 

5 

-  10 

0.2 

9 

94 

-7,908 

16 

688 

77.7 

0 

0 

0.0 

0 

0 

10 

-  15 

0.3 

6 

62 

-11,862 

15 

636 

116.6 

0 

0 

0.0 

0 

0 

15 

-  20 

0.4 

3 

30 

-15,816 

20 

873 

155.5 

42 

1,530 

0.0 

0 

0 

20 

-  25 

0.5 

6 

67 

-19,770 

15 

666 

194.3 

0 

0 

0.0 

0 

0 

25 

-  30 

0.6 

8 

82 

-23,725 

13 

569 

233.2 

0 

0 

0.0 

0 

0 

30 

-  35 

0.7 

16 

171 

-27,679 

8 

357 

272.0 

0 

0 

0.0 

0 

0 

35 

-  40 

0.8 

8 

88 

-31,633 

0 

0 

310.9 

0 

0 

0.0 

0 

0 

40 

-  45 

0.9 

4 

47  1 

-35,587 

0 

0 

349.8 

0 

0 

0.0 

0 

0 

45 

-  50 

1.0 

10 

107 

-39,541 

0 

0 

388.6 

21 

765 

0.0 

0 

0 

50 

-  55 

l.i 

13 

144 

-43,495 

0 

0 

427.5 

0 

0 

0.0 

0 

0 

55 

-  60 

1.2 

1 

11  1 

i  -47,449 

0 

0 

466.4 

0 

0 

0.0 

0 

0 

60 

-  65 

1.3 

4 

40  i 

-51,403 

0 

0 

505.2 

0 

0 

0.0 

0 

0 

65 

-  70 

1.4 

2 

20  1 

1  -55.357 

0 

0 

544.1 

0 

0 

0.0 

0 

0 

70 

-  75 

1.5 

1 

11 

-59,311 

0 

0 

583.0 

0 

0 

0.0 

0 

0 

75 

-  80 

1.6 

0 

0 

1  -63,266 

0 

0 

621.8 

0 

0 

0.0 

0 

0 

80 

-  85 

1.7 

0 

0  1 

1  -67,220 

0 

0 

660.7 

0 

0 

0.0 

0 

0 

85 

-  90 

1.8 

0 

0 

-71,174 

0 

0 

699.6 

0 

0 

0.0 

0 

0 

90 

-  95 

1.9 

0 

0 

1  -75,128 

0 

0 

738.4 

0 

0 

0.0 

0 

0 

95 

-  100 

2.0 

3 

31 

-79,082 

0 

0 

777.5 

38 

1,377 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,682 

1 

0 

i 

0 

4,384 

0.0 

■  0 

5,088 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1 

2 

(F) 

Max.  Temp, 

80.8 

105.5 

110.5 

Mo. /Hr. 

7  14 

8  21 

8  21 

Day  Type 

1 

1 

1 

Above 

100 

0 

1,232  2,221 

95  - 

100 

0 

1,168 

707 

90  - 

95 

0 

362 

70 

85  - 

90 

0 

383 

348 

80  - 

85 

0 

509 

394 

75  - 

80 

2,999 

18 

348 

70  - 

75 

673 

85 

368 

65  - 

70 

276 

5,003 

4,304 

60  - 

65 

752 

0 

0 

55  - 

60 

733 

0 

0 

50  - 

55 

620 

0 

0 

Below  50 

2,707 

0 

0 

Min.  Temp. 

34.2 

67.9 

67.9 

Mo. /Hr. 

2  10 

2  12 

1  21 

Day  Type 

5 

2 

1 

Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

. MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 
Off  Peak 
(kHh) 

DEMAND  , 
On  Peak 
(k«) 

HOT  WTR  1 
On  Peak 
(Therfn) 

HOT  W  OfINO 
On  Peak 
(Thrfii/hr) 

Jan 

443 

2 

139 

0 

Feb 

400 

2 

140 

0 

March 

454 

2 

86 

0 

April 

427 

2 

29 

0 

May 

487 

4 

0 

0 

June 

810 

5 

0 

0 

July 

1,124 

5 

0 

0 

Aug 

818 

5 

c 

0 

Sept 

453 

5 

0 

0 

Oct 

448 

2 

13 

0 

Nov 

427 

2 

54 

0 

Dec 

438 

2  ' 

114 

0 

Total 

6,730 

5 

574 

0 

Building  Energy  Consumption  : 
Source  Energy  Consumption  = 


24,033  (Btu/Sq  Ft/Year) 
43,497  (Blu/Sq  Ft/Year) 


Floor  Area  : 


3,343  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

Monthly  Con: 

Nuin 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

0 

LIGHTS 

ELEC 

442 

400 

453 

426 

448 

437 

PK 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1 

HISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

PK 

0,0 

0.0 

0.0 

0,0 

0.0 

0,0 

4 

MISC  LD 

P  STEAM 

0 

fl 

0 

0 

0  ■ 

0 

PK 

0.0 

0.0 

0.0 

c.o 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

HISC  LD 

1 

P  CHILL 

0 

0 

p 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

E01161 

AIR-CLO  COND  COMP  <15  TONS 

ELEC 

0 

0 

0 

0 

5 

240 

PK 

0.0 

0.0 

0.0 

1 

0.0 

2.4 

2.7 

1 

EQ5200 

CONDENSER'  FANS 

ELEC 

0 

0 

0 

0 

0 

25 

i 

PK 

0.0 

0.0 

O.j) 

0.0 

0.0 

0.3 

1 

EQ5303 

CONTROLS  ■ 

ELEC 

0 

0 

i) 

0 

7 

81 

PK 

0.0 

0.0 

0.0 

1 

0.0 

0.3 

0.3 

1 

EQ4003 

1 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

28 

27 

PK 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

1 

EQ2102 

PURCHASED  DIST.  HOT  WATER 

P  H0TH2O 

139 

140 

86 

29 

0 

0 

PK 

0.3 

0.3 

0.? 

0.1 

0.0 

0.0 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

umption 


July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

437 

453 

426 

448 

426 

437 

5,234 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

0 

0 

■  0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

472 

229 

0 

0 

0 

0 

946 

2.8 

2.7 

2.6 

0.0 

0.0 

0.0 

2.8 

48 

24 

0 

0 

0 

0 

97 

0.3 

0.3 

0.1 

0.0 

0.0 

0.0 

0.3 

140 

84 

0 

0 

0 

0 

311 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

28 

28 

27 

0 

0 

0 

137 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0 

0 

0 

13 

54 

114 

574 

0.0 

0.0 

0.0 

0.1 

0.2 

0.2 

0.3 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  47 


EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

ELEC  1  1  1  0  0  0  0  0  0  0  1  1  5 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
COMBINED  ECOS 


UTILITY  PEAK  CHE 


Utility  ELECTRIC  DEMAND 

Peak  Value  5.1  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 

Eqp.  Utility 
Ref.  Equipment  Demand 
Num.  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  EQ1161  AIR-CLD  COND  COMP  <15  TONS  3.3 
Sub  Total  3.3 
Sub  Total  0.0 
Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  0.1 
Sub  Total  0.1 
Sub  Total  0.0 
Miscellaneous 

Lights  I  1.7' 
Base  Utilities  ,  0.0 
Hisc  Equipment  '  0.0 
Sub  Total  1.7 

Grand  Total  5.1 


i 


K  S  U  M  S 


Percnt 
Of  Tot 
(%) 

65.68 

65.68 

0.00 

1.31 

1.31 

0.00 

33.00 

0.00 

0.00 

33.00 

100.00 


CONTENTS  OF  :  E:\CB330.TM 
LINE  # - 

1  JOB  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01/CARLISLE  BARRACKS,  PA 

A  01/DEPARTMENT  OF  THE  ARMY 

5  01/BENATEC  ASSOCIATES 

6  01/BUILDlNG  330 

7  08/CARLISLE 

8  09/MAY/SEP////APR/OCT 

9  10/CLTD-CLF 

10  11///ZONE 

11  LOAD  -  1 

12  19/1/BASE  BUILDING 

13  20/1/1/MEN/105/1//0//10.3 

14  20/2/1/UIOMEN/87/1//O//1O  .  3 

15  20/3/1/ENGR  RE  SOUR CE S / 1 0 6 2 / 1 / /0 / /10 . 3 

16  2O/4/1/OFFICE/135/1//0//1O.3 

17  20/5/1/E  NT RANCE/120/1//0//10. 3 

18  20/6/2/PRINT  ROOM / 16 9 /I / / 0 / / 1 0 . 3 

19  20/7/2/ENGINEERING/657/1//0//10.3 

20  20/8/2/HALL/194/1//O//10 . 3 

21  20/9/2/OFFICE/140/1//0//10.3 

22  2O/10/2/RECEPTION/105/1//0//10.3 

23  20/11/2/OFFICE/293/1//0//10.3 

24  20/12/2/SECRETARY/91/1//O//10.3 

25  20/13/3/COMPUTER  R 0 0 M  / 3 6 1 / 1  / / 0 / / 1 0 . 5 

26  21/M////C8A0CTX///CBADHTX 

27  22/M/1/YES////163 

28  22/13/1/YES////163 

29  24/1/1/11 .75/9//164/180 

30  24/1/2/9/9//164/270 

31  24/2/1/12/9//164 /180 

32  24/3/1/22/9//164 /90 

33  24/3/2/49/9//164/270 

34  24/5/1/18/9//165/90 

35  24/5/2/7/9//165/180 

36  24/6/1/12. 5/9//165/0 

37  24/6/2/13 . 5/9//165/270 

38  24/7/1/25/9//165/0 

39  24/7/2/26/9//165/180 

40  24/7/3/10. 5/9//165/270 

41  24/9/1/15. 5/9//165/0 

42  24/11/1/18/9//165/0 

43  24/11/2/16. 5/9//165/90 

44  24/12/1/8/9//165/90 

45  24/12/2/12/9//165/180 

46  24/13/1/19/9. 75//166/0 

47  24/13/2/19/9. 75//166/90 

48  24/13/3/19/9. 75//166/180 

49  25/1/1/5/2/1/1 . 04/ . 95 

50  25/1/2/5 /2/1/1 . 04/ . 95 

51  25/2/1/5/2/1/1. 04/. 95 

52  25/3/1/5/2/6/1 . 04/ . 95 

53  25/3/2/5/2/10/1. 04/. 95 

54  25/5/1/3/1. 5/4/1. 04/. 95 

55  25/5/2/3/2/1/1. 04/. 9.5 

56  25/6/1/4/2/2/1. 04/. 95 

57  25/6/2/4/2/2/1. 04/. 95 

58  25/7/1/4/2/6/1 . 04/ .95 


LINE 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 
,9  5 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


CONTENTS  OF  :  E:\CB330.TM 


25/7/2/3. 5/1. 5/3/1. 04/. 95 
25/7/3/4/2/1/1. 04/. 95 
25/9/1/4/2/3/1. 04/. 95 
25/11/1/4/2/4/1. 04/. 95 
25/11/2/4/2/4/1. 04/. 95 
25/12/1/4/2/1/1. 04/. 95 
25/12/2/4/2/3/1. 04/. 95 
25/13/1/5/1. 5/1/1. 04/. 95 
25/13/2/5 /I. 5/2/1. 04/. 95 
25/13/3/5/1. 5/1/1. 04/. 95 

26/M/CBADP&L/CBADPSL/0FF//0FF/CBADCLG/CBftDHTG/0FF/CBADPSL/0FF 

27/1/////1 . 8/UATT-SF/ASHRAE2 

27/2/////2 . 2/WATT-SF/ASHRAE2 

27/3/5/PE0PLE/255/255/3 . 6/WATT-SF/ASHRAE2 

27/4/1/PE0PLE/255/255/2 . 8 /WATT-S F / A SHR AE 2 

2  7/6/1/PE0PLE/255/255/2 .8/l'JATT-SF/ASHRAE2 

27/7/3/PE0PLE/255/255/3 . 2 /UIATT-S  F  /  A  SHR  AE  2 

27/8/////4. 4/UATT-SF/ASHRAE2 

27/9/1/PE0PLE/255/255/4 . 8/WATT-SF/ASHRAE2 

27/10/// //2. 7 /WATT-S F/ASHRAE2 

27/11/1/PE0PLE/255/255/2 . 6/WATT-SF/ASHRAE2 

27/12/1/PE0PLE/255/255/2. 1 / W ATT-S F / AS H R A E 2 

27/13/4/PEOPLE /255/255/1 . 6 /W ATT-S F / A S H R A E 2 

28/3/1/PC' S/1 . 4 /WATT-S F/C BAD P&L 

28/4/1/PC' S/1/WATT-SF/CBADP&L 

28/7/1/PC ' S/l/WATT-SF/CBADPfiL 

28/8/1 /COPIER /4 /WATT-S F/CBADPSL 

28/9/1/PC ' S /I /WATT-S F/CBAOPSL 

28/13/1/PC 'S/6 . 8/WATT-SF/CBADP&L 

29/M /////. 26 /CFM-SF/ . 26 /CFM-SF 

30/1/136/CFM ///////136/C FM 

30/2/1 36 /CFM ///////136/C FM 

30/3/1350/CFM 

30/4/150/CFM 

30/5/200/CFM 

30/6/500/CFM 

30/7/720/CFM 

30/8/240/CFM 

30/9/120/CFM 

30/10/125/CFM 

30/11/380/CFM 

30/12/125/CFM 

30/13/1460/C FM/1460/CFM 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1/SZ 

41/1/1/2 

42/1/. 5/////. 1 

45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

40/2/RA0 

41/2/1/2 

42/2 

45 /2/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

40/3/COMP 

41/3/3/3 

42/3/ . 2/ . 2 

45 /3/CBADCLG/OFF/OFF/OFF/OFF/CBADHTG /OFF /OFF/OFF /OFF 
EQUIPMENT  -  1 


CONTENTS  OF  :  E:\CB330.TM 
LINE  # - : - 

117  59/1/CARLISLE///BASE  BUILDING 

118  60/1/1/BLKPLANT/l/l 

119  60/2/2/BLKPLANT/3/3 

120  62/1/EQ1161/2/60/MBH 

121  62/2/EQ1161/2/24/MBH 

122  65/1/1//2/2 

123  67/1/EO2102/1/18/FT-WATER/120/MBH 

12-^  69/1/EQ4003 

125  69/3/EQ4003/EQ4003 

126  LOAD  -  2 

127  19/2/WEATHERSTRIP  &  CAULKING 

128  2O/1/1/MEN/105/1//0//10.3 

129  20/2/1/WOMEN/87/1//0//10 . 3 

130  20/3/1/ENGR  RESOURCES /1062 /I / /0 //10 . 3 

131  20/4/1/OFFICE/135/1//0//10.3 

132  20/5/1/ENTRANCE/120/1 //0//10 . 3 

133  20/6/2/PRINT  R OOM / 1 6 9 / 1 / / 0 / / 1 0 . 3 

134  20/7/2/EN6INEERING/657/1//0//10.3 

135  20/8/2/HALL/194/1//0//10.3 

136  20/9/2/OFFICE/140/1//0//10 . 3 

137  20/10/2/RECEPTION/105/l//0//10,3 

138  20/11/2/OFFICE/293/1//0//1O.3 

139  20/12/2/SECRETARY/91/1//0//10.3 

140  20/13/3/COMPUTER  ROOM /361 /!/ /0/ /10 . 5 

141  21/M////CBADCTX///CBADHTX 

142  22/M/1/YES////163 

143  22/13/1 /YES////163 

144  24/1/1/11 . 75/9//164/180 

145  24/1/2/9/9//164/270 

146  24/2/1/12/9//164/180 

147  24/3/1/22/9//164/90 

148  24/3/2/49/9//164/270 

149  24/5/1/18/9//165/90 

150  24/5/2/7/9//165/180 

151  24/6/1/12 . 5/9//165/0 

152  24/6/2/13. 5/9//165/270 

153  24/7/1/25/9//165/0 

154  24/7/2/26/9//165/180 

155  24/7/3/10. 5/9//165/270 

156  24/9/1/15. 5/9//165/0 

157  24/11/1/18/9//165/0 

158  24/11/2/16. 5/9//165/90 

159  24/12/1/8/9//165/90 

160  24/12/2/12/9//165/180 

161  24/13/1/19/9. 75//166/0 

162  24/13/2/19/9 . 75//166/90 

163  24/13/3/19/9. 75//166/180 

164  25/1/1/5/2/1/1. 04/. 95 

165  25/1/2/5/2/1/1. 04/. 95 

166  25/2/1/5/2/1/1. 04/. 95 

167  25/3/1/5/2/6/1 . 04/ . 95 

168  25/3/2/5/2/10/1. 04/. 95 

169  25/5/1/3/1. 5/4/1. 04/. 95 

170  25/5/2/3/2/1/1. 04/. 95 

171  25/6/1/4/2/2/1. 04/. 95 

172  25/6/2/4/2/2/1. 04/. 95 

173  25/7/1/4/2/6/1. 04/. 95 

174  25/7/2/3. 5/1. 5/3/1. 04/. 95 


CONTENTS  OF  :  E:\CB330.TM 
LINE  # - 

175  25/7/3/4/2/1/1. 04/. 95 

176  25/9/1/4/2/3/1 .04/. 95 

177  25/11/1/4/2/4/1. 04/. 95 

178  25/11/2/4/2/4/1. 04/. 95 

179  25/12/1/4/2/1/1. 04/. 95 

180  25/12/2/4/2/3/1. 04/. 95 

181  25/13/1/5/1. 5/1/1. 04/. 95 

182  25/13/2/5/1 . 5/2/1 . 04/ . 95 

183  25/13/3/5/1 . 5/1/1 . 04/ . 95 

184  26/M/CBA0P&L/CBADPfiL/0FF//0FF/CBA0CL6/CBADHT6/0FF/C8ADPSL/0FF 

185  27/1/////1 . 8/WATT-SF/ASHRAE2 

186  27/2/////2 . 2/WATT-SF/ASHRAE2 

187  27/3/5/PE0PLE/255/255/3 . 6 /WATT-S F / A SHR A E 2 

188  27/4/1/PE0PLE/255/255/2 .8/WATT-SF/ASHRAE2 

189  27/6/1/PE0PLE/255/255/2 . 8/WATT-SF/ASHRAE2 

190  27/7/3/PE0PLE/255/255/3 . 2/WATT-SF/ASHRAE2 

191  27/8/////4 . 4/WATT-SF/ASHRAE2 

192  27/9/1/PE0PLE/255/255/4 . 8 /WATT-S F/ASHRAE2 

193  27/10/////2 . 7/WATT-SF/ASHRAE2 

194  27/11/1/PE0PLE/255/255/2 . 6 /WATT-S F / ASH R AE 2 

195  27/12/1/PE0PLE/255/255/2 . 1 / W ATT-S F / A S H R A E 2 

196  27/13/4/PE0PLE/255/255/1 . 6 /WATT-S F / ASH R AE 2 

197  28/3/1/PC ' S/1 . 4/WATT-SF/CBADP&L 

198  28/4/1/PC ' S/1/WATT-SF/C8A0PSL 

199  28/7/1/PC' S/l/WATT-SF/CBADP&L 

200  28/8 /I /COPIER /4 /WATT-S F/CBADPSL 

201  28/9/1/PC' S /I /WATT-S F/CBADPSL 

202  28/13/1/PC 'S/6 . 8 /WATT-S F / C 8 A  DP & L 

203  29/M/////.19/CFM-SF/.19/CFM-SF 

204  30/l/136/CFM///////136/CFt'1 

205  30/2/136 /CFM///////136/CFr'1 

206  30/3/1350/CFM 

207  30/4/150/CFM 

208  30/5/200/CFM 

209  30/6/500/CFM 

210  30/7/720/CFM 

211  30/8/240/CFM 

212  30/9/120/CFM 

213  30/10/125/CFM 

214  30/11/380/CFM 

215  30/12/125/CFM 

216  30/13 /1 460/C FM /1460/C FM 

217  SYSTEM  -  2 

218  39/2/WEATHERSTRIP  fi  CAULKING 

219  40/1/SZ 

220  41/1/1/2 

221  42/1/. 5/////. 1 

222  45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

223  40/2/RA0 

224  41/2/1/2 

225  42/2 

226  45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

227  40/3/COMP 

228  41/3/3/3 

229  42/3/. 2/. 2 

230  45 /3 /CB ADC LG/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF /OFF 

231  EQUIPMENT  -  2 

232  59/2/CARLISLE///WEATHERSTRIP  &  CAULKING 


CONTENTS  OF  :  E:\C8330.TM 
LINE  #  - 

233  60/1/1/BLKPLANT/l/l 

234  60/2/2/BLKPLANT/3/3 

235  62/1/EQ1161/2/60/MBH 

236  62/2/EQ1161/2/24/MBH 

237  65/1/1//2/2 

238  67/1/EQ2102/1/18/FT-WATER/120/MBH 

239  69/1/EQ4003 

240  69/3/EQ4003/EQ40O3 

241  LOAD  -  3 

242  19/3/REPLACE  FLUORESCENT  LAMPS 

243  20/1/1/MEN/105/1//O//10 . 3 

244  20/2/1/WOMEN/87/1//0//10 . 3 

245  20/3/1/ENGR  RESOUR CES /I 0 62 / 1 / /O / / 1 0 . 3 

246  20/4/1/OFFICE/135/1//0//10.3 

247  20/5/1/ENTRANCE/120/1//0//10 .3 

248  20/6/2/PRINT  R 0 0 M / 1 6 9 / 1 / / 0 / / 1 0 . 3 

249  20/7/2/E NGINEERINQ/657/1//0//10. 3 

250  20/8/2/HALL/194/1//0//10.3 

251  20/9/2/OFFICE/140/1//0//10 . 3 

252  20/1O/2/RECEPTION/105/1//0//10.3 

253  20/11/2/OFFICE/293/1//0//1O.3 

254  20/12/2/SECRETARY/91/1//0//1O.3 

255  20/13/3/COMPUTER  R 0 0 M / 3 6 1 / 1  / / 0 / / 1 0 . 5 

256  21/M////CBADCTX///CBADHTX 

257  22/M/1/YES////163 

258  22/13/1/YES////163 

259  24/1/1/11 . 75/9//164/180 

260  24/1/2/9/9//164/270 

261  24/2/1/12/9//164/180 

262  24/3/1/22/9//164/90 

263  24/3/2/49/9//164/270 

264  24/5/1/18/9//165/90 

265  24/5/2/7/9//165/180 

266  24/6/1/12. 5/9//165/0 

267  24/6/2/13 .5/9//165/270 

268  24/7/1/25/9//165/0 

269  24/7/2/26/9//165/180 

270  24/7/3/10. 5/9//165/270 

271  24/9/1/15. 5/9//165/0 

272  24/11/1/18/9//165/0 

273  24/11/2/16. 5/9//165/90 

274  24/12/1/8/9//165/90 

275  24/12/2/12/9//165/180 

276  24/13/1/19/9. 75//166/0 

277  24/13/2/19/9 . 75//166/90 

278  24/13/3/19/9. 75//166/180 

279  25/1/1/5/2/1/1. 04/. 95 

280  25/1/2/5/2/1/1 . 04/ . 95 

281  25/2/1/5/2/1/1 . 04/ . 95 

282  25/3/1/5/2/6/1. 04/. 95 

283  25/3/2/5/2/10/1 . 04 /. 95 

284  25/5/1/3/1. 5/4/1. 04/. 95 

285  25/5/2/3/2/1/1 . 04/ . 95 

286  25/6/1/4/2/2/1 . 04/ . 95 

28  7  25/6/2/4/2/2/1. 04/.  9.5 

288  25/7/1/4/2/6/1. 04/. 95 

289  25/7/2/3. 5/1. 5/3/1. 04/. 95 

290  25/7/3/4/2/1/1 . 04/ . 95 


CONTENTS  OF  :  E:\CB330.TM 
LINE  # - 

291  25/9/1/4/2/3/1. 04/. 95 

292  25/11/1/4/2/4/1. 04/. 95 

293  25/11/2/4/2/4/1. 04/. 95 

294  25/12/1/4/2/1/1. 04/. 95 

295  25/12/2/4/2/3/1 . 04 /. 95 

296  25/13/1/5/1 . 5/1/1 . 04/ . 95 

297  25/13/2/5/1 . 5/2/1 . 04/ . 95 

298  25/13/3/5/1. 5/1/1. 04/. 95 

299  26/M/CBADPSL/CBADPfiL/0FF//0FF/CBADCLQ/CBADHTG/0FF/CBADPaL/0FF 

300  27/1/////1.8/WATT-SF/ASHRAE2 

301  27/2/////2 . 1/WATT-SF/ASHRAE2 

302  27/3/5/PE0PLE/255/255/3 . 1/WATT-SF/ASHRAE2 

303  27/4/1/PE0PLE/255/255/2 . 7 /WATT-S F/ A SHR AE2 

304  27/6/1/PE0PLE/255/255/2 . 7/WATT-SF/ASHRAE2 

305  27/7 /3/PE0PLE/255/255/2 . 8/WATT-SF/ASHRAE2 

306  27/8/////3 . 8/WATT-SF/ASHRAE2 

307  27/9/1/PE0PLE/255/255/4 . 0 /WATT-S F/ A SHR AE2 

308  27/10/////2 . 6/UJATT-SF/ASHRAE2 

309  27/11/1/PE0PLE/255/255/2 . 2 /W ATT-S F / A S H R A E 2 

310  27/12/1/PE0PLE/255/25  5/2. 0/U)ATT-SF/ASHRAE2 

311  27/13/4/PE0PLE/255/255/1 . 3 /WATT-S F / ASH R AE 2 

312  28/3/1/PC ' S/1 . 4/WATT-SF/CBADP&L 

313  28/4/1/PC ' S /I /WATT-S F/CBADPSL 

314  28/7/1/PC ■ S /I /WATT-S F/CBADPSL 

315  28 /8 /I /C OP IER/4 /WATT-S F/CBADPSL 

316  28/9/1/PC ' S/l/WATT-SF/CBADPSL 

317  28/13/1/PC 'S/6 . 8 /W ATT-S F / C B A D P S L 

318  29/M/////.26/CFM-SF/.26/CFM-SF 

319  30/1/136/CFM///////136/CFM 

320  30/2/136 /CFM///////136/CFM 

321  30/3/1350/CFM 

322  30/4/150/CFM 

323  30/5/200/CFM 

324  30/6/500/CFM 

325  30/7/720/CFM 

326  30/8/240/CFM 

327  30/9/120/CFM 

328  30/10/125/CFM 

329  30/11/380/C FM 

330  30/12/125/CFM 

331  30/13/1460/CFh1/146O/CFM 

332  SYSTEM  -  3 

333  39/3/REPLACE  FLUORESCENT  LAMPS 

334  40/1/SZ 

335  41/1/1/2 

336  42/1/. 5/////. 1 

337  45/1/CBADCLQ/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

338  40/2/RAD 

339  41/2/1/2 

340  42/2 

341  45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

342  40/3/C0MP 

343  41/3/3/3 

344  42/3/. 2/. 2 

345  45/3/CBADCLG/OFF/OFFyOFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

346  EQUIPMENT  -  3 

347  59/3/CARLISLE///REPLACE  FLUORESCENT  LAMPS 

348  60/1/1/BLKPLANT/l/l 


CONTENTS  OF  :  E:\CB330.TM 
LINE  # - 

349  60/2/2/BLKPLANT/3/3 

350  62/1 /EQ1161 /2/60/MB H 

351  62/2/EQ1161/2/24/MBH 

352  65/1/1//2/2 

353  67/1/EQ2102/1/18/FT-WATER/120/MBH 

354  69/1/EQ4003 

355  69/3/EQ4003/EQ4003 

356  LOAD  -  4 

357  19/4/REPLACE  FLUORESCENT  BALLASTS 

358  20/1/1/MEN/105/1//0//10.3 

359  20/2/1/LJOMEN/87/1//0//10 .3 

360  20/3/1/ENGR  RE SOUR CES /1 0 62 /I / /0 / /1 0 . 3 

361  20/4/1/OF FI CE/135/1//0//10. 3 

362  20/5/1/ENTRANCE/120/1//0//10, 3 

363  20/6/2/PRINT  ROOM / 1 69 / 1 / /0 / / 10 . 3 

364  20 / 7/2 /ENGINEERING /65 7 /I //0//10 .3 

365  20/8/2/HALL/194/1//0//10 . 3 

366  20/9/2/OFFICE/140/1//0//10 . 3 

367  20/10/2/RECEPTION/105/1//0//10.3 

368  20/11/2/OFFICE/293/1//0//1O.3 

369  20/12/2/SECRETARY/91/1//0//10.3 

370  20/13/3/COMPUTER  ROOM /361 /I  / /0 / /10 . 5 

371  21/M////CBADCTX///CBADHTX 

372  22/M/1/YES////163 

373  22/13/1 /YES////163 

374  24/1/1/11 . 75/9//164/180 

375  24/1/2/9/9//164/270 

376  24/2/1/12/9//164/130 

377  24/3/1/22/9//164/90 

378  24/3/2/49/9//164/270 

379  24/5/1/18/9//165/90 

380  24/5/2/7/9//165/180 

381  24/6/1/12. 5/9//165/0 

382  24/6/2/13. 5/9//165/270 

383  24/7/1/25/9//165/0 

384  24/7/2/26/9//165/180 

385  24/7/3/10. 5/9//165/270 

386  24/9/1/15. 5/9//165/0 

387  24/11/1/18/9//165/0 

388  24/11/2/16. 5/9//165/90 

389  24/12/1/8/9//165/90 

390  24/12/2/12/9//165/180 

391  24/13/1/19/9. 75//166/0 

392  24/13/2/19/9 . 75//166/90 

393  24/13/3/19/9. 75//166/180 

394  25/1/1/5/2/1/1. 04/. 95 

395  25/1/2/5/2/1/1. 04/. 95 

396  25/2/1/5/2/1/1. 04/. 95 

397  25/3/1/5/2/6/1. 04/. 95 

398  25/3/2/5/2/10/1. 04/. 95 

399  25/5/1/3/1. 5/4/1. 04/. 95 

400  25/5/2/3/2/1/1. 04/. 95 

401  25/6/1/4/2/2/1. 04/. 95 

402  25/6/2/4/2/2/1. 04/. 95 

403  25/7/1/4/2/6/1 . 04/ .  9.5 

404  25/7/2/3. 5/1. 5/3/1. 04/. 95 

405  25/7/3/4/2/1/1. 04/. 95 

406  25/9/1/4/2/3/1. 04/. 95 


CONTENTS  OF  ;  E:\CB330.TM 
LINE  #  - 

407  25/11/1/4/2/4/1. 04/. 95 

408  25/11/2/4/2/4/1. 04/. 95 

409  25/12/1/4/2/1/1. 04/. 95 

410  25/12/2/4/2/3/1. 04/. 95 

411  25/13/1/5/1 . 5/1/1 . 04/ . 95 

412  25/13/2/5/1. 5/2/1. 04/. 95 

413  25/13/3/5/1. 5/1/1. 04/. 95 

414  26/M/CBADPfiL/CBADPfiL/0FF//0FF/CBA0CLG/CBADHT6/0FF/CBADPfiL/0FF 

415  27/1/////1 . 5/WATT-SF/ASHRAE2 

416  27/2/////1.8/WATT--SF/ASHRAE2 

417  2  7 /3/5/PE0PLE/255/255/2. 6/U)ATT-SF/ASHRAE2 

418  27/4/1 /PE0PLE/255/255/2.3/WATT-SF/ASHRAE2 

419  27/6/1/PE0PLE/255/255/2 .3/WATT-SF/ASHRAE2 

420  27/7/3 /PEOPLE/255/255/2 .4/WATT-SF/ASHRAE2 

421  27/8/////3 . 2/WATT-SF/ASHRAE2 

422  27/9/1/PE0PLE/255/255/3.4/WATT-SF/ASHRAE2 

423  27/10/////2 . 2/WATT-SF/ASHRAE2 

424  27/11/1/PE0PLE/255/255/1 . 9 /WATT-S F/ ASHR AE2 

425  27/12/1/PE0PLE/255/255/1 . 7 /WATT-S F / ASH R AE 2 

426  27/13/4 /PEOPLE /255/255 /I . 1/WATT-SF/ASHRAE2 

427  28/3/1/PC' S/1 . 4 /WATT-SF/CBADP&L 

428  28/4/1/PC ■ S /I /WATT-S F/CBADPfiL 

429  28/7/1/PC’ S/l/WATT-SF/CBADPSL 

430  28/8/1/C0PIER/4/WATT-SF/CBADP&L 

431  28/9/1/PC' S/1 /WATT-S F/CB A DP&L 

432  28/13/1 /PC ' S/6 . 8 /WATT-S F/CB ADPSL 

433  29/M/////. 26 /CFM-SF/. 26/C FM-SF 

434  30/1/136/C FM ///////136/C FM 

435  30/2/136/CFM///////136/CFM 

436  30/3/1350/C FM 

437  30/4/150/CFM 

438  30/5/200/CFM 

439  30/6/500/CFM 

440  30/7/720/CFM 

441  30/8/240/CFM 

442  30/9/120/CFM 

443  30/10/125/CFM 

444  30/11/380/CFM 

445  30/12/125/CFM 

446  3O/13/1460/CFM/146O/CFM 

447  SYSTEM  -  4 

448  39/4/REPLACE  FLUORESCENT  BALLASTS 

449  40/1/SZ 

450  41/1/1/2 

451  42/1/. 5/////. 1 

452  45/1/CBADCL6/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 

453  40/2/RAD 

454  41/2/1/2 

455  42/2 

456  45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

457  40/3/COMP 

458  41/3/3/3 

459  42/3/. 2/. 2 

460  45/3/CBADCL6/0FF/0FF/0FF/0FF/CBADHT6/0FF/0FF/0FF/0FF 

461  EQUIPMENT  -  4 

462  59/4/CARLISLE///REPLACE  FLUORESCENT  BALLASTS 

463  60/1/1/BLKPLANT/l/l 

464  60/2/2/BLKPLANT/3/3 


CONTENTS  OF  :  E:\CB330.TM 
LINE  # - 

465  62/1/EQ1161/2/60/MBH 

466  62/2/EQ1161 /2/24/MBH 

467  65/1/1//2/2 

468  67/l/EQ2102/l/18/FT-WftTER/120/MBH 

469  69/1/EQ4003 

470  69/3/EQ4003/EQ4003 


CONTENTS  OF  :  E:\CB3308.TM 
LINE  ft - 

1  30B  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01/CARLISLE  BARRACKS,  PA 

4  01/DEPARTMENT  OF  THE  ARMY 

5  Ol/BENATEC  ASSOCIATES 

6  01/BUILDING  330 

7  08/CARLISLE 

8  09/MAY/SEP////APR/OCT 

9  10/CLTO-CLF 

10  11///20NE 

11  LOAD  -  1 

12  19/1/REPLACE  FLUORESCENT  FIXTURES 

13  20/1/1/MEN/105/1//0//10 . 3 

14  20/2/1/WOMEN/87/1//0//10. 3 

15  20/3/1/EN6R  RESOURCES /1062 /I / /0 / /10 . 3 

16  20/4/1/OFFICE/135/1//0//10 . 3 

17  20/5/1/ENTRANCE/120/1//0//10.3 

18  20/6/2/PRINT  R 0 OM / 1 6 9 /I / /0 / / 1 0 . 3 

19  20/7/2/EN6INEERING/657/1//O//10.3 

20  20/8/2/HALL/194/1//0//10.3 

21  20/9/2/OFFICE/140/1//0//10.3 

22  20/10/2/RECEPTION/105/1//0//10.3 

23  20/11/2/OFFICE/293/1//0//10. 3 

24  20/12/2/SECRETARY/91/1//0//10.3 

25  20/13/3/COMPUTER  R OOM /36 1 /I / /O / / 1 0 . 5 

26  21/M////CBADCTX///CBADHTX 

27  22/M/1/YES////163 

28  22/13/1/YES////163 

29  24/1/1/11. 75/9//164/180 

30  24/1/2/9/9//164/270 

31  24/2/1/12/9//164/180 

32  24/3/1/22/9//164/90 

33  24/3/2/49/9//164/270 

34  24/5/1/18/9//165/90 

35  24/5/2/7/9//165/180 

36  24/6/1/12. 5/9//165/0 

37  24/6/2/13. 5/9//165/270 

38  24/7/1/25/9//165/0 

39  24/7/2/26/9//165/180 

40  24/7/3/10. 5/9//165/270 

41  24/9/1/15. 5/9//165/0 

42  24/11/1/18/9//165/0 

43  24/11/2/16. 5/9//165/90 

44  24/12/1/8/9//165/90 

45  24/12/2/12/9//165/180 

46  24/13/1/19/9. 75//166/0 

47  24/13/2/19/9. 75//166/90 

48  24/13/3/19/9. 75//166/180 

49  25/1/1/5/2/1/1. 04/. 95 

50  25/1/2/5/2/1/1. 04/. 95 

51  25/2/1/5/2/1/1. 04/. 95 

52  25/3/1/5/2/6/1. 04/. 95 

53  25/3/2/5/2/10/1. 04/. 95 

54  25/5/1/3/1. 5/4/1. 04/. 95 

55  25/5/2/3/2/1/1. 04/. 9.5 

56  25/6/1/4/2/2/1. 04/. 95 

57  25/6/2/4/2/2/1. 04/. 95 

58  25/7/1/4/2/6/1. 04/. 95 


LINE 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
62 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


CONTENTS  OF  :  E:\CB330B.TM 


25/7/2/3. 5/1. 5/3/1. 04/. 95 
25/7/3/4/2/1/1 . 04/ . 95 
25/9/1/4/2/3/1 . 04/ . 95 
25/11/1/4/2/4/1. 04/. 95 
25/11/2/4/2/4/1. 04/. 95 
25/12/1/4/2/1/1. 04/. 95 
25/12/2/4/2/3/1. 04/. 95 
25/13/1/5/1. 5/1/1. 04/. 95 
25/13/2/5/1. 5/2/1. 04/. 95 
25/13/3/5/1. 5/1/1. 04/. 95 

26/M/CBADPfiL/CBADP&L/OFF//OFF/CBAOCLG/CBADHTG/OFF/CBAOPaL/OFF 

27/1/////1 . 2/U)ATT-SF/ASHRAE2 

27/2/////1 . 5/LJATT-SF/ASHRAE2 

27/3/5/PE0PLE/255/255/2. 2/UATT-SF/ASHRAE2 

27/4/1/PE0PLE/255/255/1 . 9/WATT-SF/ASHRAE2 

27/6/1 /PEOPLE/255/255/1 .9/WATT-SF/ASHRAE2 

27/7/3/PE0PLE/255/255/2 . 0/WATT-SF/ASHRAE2 

27/8/////2. 7/WATT-SF/ASHRAE2 

27/9/1/PE0PLE/255/255/2.8/WATT-SF/ASHRAE2 

27/10/////1 . 9/WATT-SF/ASHRAE2 

27/11/1/PE0PLE/255/255/1 . 5 /W ATT-S F / ASH R AE 2 

27/12/1/PE0PLE/255/255/1 . 4 /WATT-SF/ASHRAE2 

27/13/4 /PEOPLE /255/255/0. 9/UATT-SF/ASHRAE2 

28/3/1/PC'S/l . 4/WATT-SF/CBADP&L 

28/4/1/PC ' S/l/WATT-SF/CBADPaL 

28/7/1/PC ' S/l/WATT-SF/CBADP&L 

28/8/1/C0PIER/4/UJATT-SF/CBADP&L 

28/9/1/PC • S/l/WATT-SF/CBADP&L 

28/13/1/PC 'S/6. 8/WATT-SF/CBADP&L 

29/M///// . 26/CFM-SF/ . 26/CFM-SF 

30/1/136/CFM///////136/CFI1 

30/2/136/CFM///////136/CFM 

30/3/1350/C FM 

30/4/150/CFM 

30/5/200/CFM 

30/6/500/CFM 

30/7/720/CFM 

30/8/240/CFM 

30/9/120/CFM 

30/10/125/CFM 

30/11/380/CFM 

30/12/125/CFM 

30/13/1460/C FM/1460/CFM 

SYSTEM  -  1 

39/1 /REP  LACE  FLUORESCENT  FIXTURES 

40/1/SZ 

41/1/1/2 

42/1/. 5/////. 1 

45/1/CBADCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF  . 

40/2/RAD 

41/2/1/2 

42/2 

45 /2/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

40/3/COMP 

41/3/3/3 

42/3/ . 2/ . 2 

4 5 /3 /CBADC LG /OFF/OFF/OFF/OFF/CBADHTG /OFF /OFF/OFF/OFF 
EQUIPMENT  -  1 


CONTENTS  OF  :  E:\CB330B.TM 
LINE  # - 

117  59/1/CARLISLE///REPLACE  FLUORESCENT  FIXTURES 

118  60/1/1/BLKPLANT/l/l 

119  60/2/2/BLKPLANT/3/3 

120  62/1/EQ1161/2/60/MBH 

121  62/2/EQ1161/2/24/MBH 

122  65/1/1//2/2 

123  6  7/1/EO2102/1/18/FT-UJATER/120/MBH 

124  69/1/EQ4003 

125  69/3/EQ4003/EQ4003 

126  LOAD  -  2 

127  19/2/COMBINED  ECOS 

128  20/1/1/MEN/105/1//0//10.3 

129  20/2/1/WOMEN/87/1//0//10 . 3 

130  20/3/1/ENGR  RE SOURCE S /10 62 /I  / /0 / / 1 0 . 3 

131  20/4/1/OFFICE/135/1//0//10.3 

132  20/5/1/ENTRANCE/120/1 //0 //10 . 3 

133  20/6/2/PRINT  ROO M / 1 69 / 1  / /0 / / 1 0 . 3 

134  20/7/2/E NGINEERING/657/1//0//10. 3 

135  20/8/2/HALL/194/1//0//10. 3 

136  20/9/2/OFFICE/140/1//0//10.3 

137  20/10/2/RECEPTION/105/l//0//10,3 

138  20/11/2/OFFICE /293 /I //0//10, 3 

139  20/12/2/SECRET ARY/91 /I //0//10. 3 

140  20/13/3/COMPUTER  ROOM /361 /I / /0 / /10 . 5 

141  21/M////CBADCTX///CBADHTX 

142  22/M/1/YES////163 

143  22/13/1/YES////163 

144  24/1/1/11 . 75/9//164/180 

145  24/1/2/9/9//164/270 

146  24/2/1/12/9//164/180 

147  24/3/1/22/9//164/90 

148  24/3/2/49/9//164/270 

149  24/5/1/18/9//165/90 

150  24/5/2/7/9//165/180 

151  24/6/1/12. 5/9//165/0 

152  24/6/2/13. 5/9//165/270 

153  24/7/1/25/9//165/0 

154  24/7/2/26/9//165/180 

155  24/7/3/10. 5/9//165/270 

156  24/9/1/15. 5/9//165/0 

157  24/11/1/18/9//165/0 

158  24/11/2/16. 5/9//165/90 

159  24/12/1/8/9//165/90 

160  24/12/2/12/9//165/180 

161  24/13/1/19/9. 75//166/0 

162  24/13/2/19/9. 75//166/90 

163  24/13/3/19/9. 75//166/180 

164  25/1/1/5/2/1/1. 04/. 95 

165  25/1/2/5/2/1/1. 04/. 95 

166  25/2/1/5/2/1/1 . 04/ . 95 

167  25/3/1/5/2/6/1. 04/. 95 

168  25/3/2/5/2/10/1 .04/. 95 

169  25/5/1/3/1. 5/4/1. 04/. 95 

170  25/5/2/3/2/1/1 . 04 /. 95 

171  25/6/1/4/2/2/1 . 04/ .  9.5 

172  25/6/2/4/2/2/1 .04/ .95 

173  25/7/1/4/2/6/1. 04/. 95 

174  25/7/2/3. 5/1. 5/3/1. 04/. 95 


CONTENTS  OF  :  E:\CB330B.TM 
LINE  - 

175  25/7/3/4/2/1/1. 04/. 95 

176  25/9/1/4/2/3/1. 04/. 95 

177  25/11/1/4/2/4/1. 04/. 95 

178  25/11/2/4/2/4/1. 04/. 95 

179  25/12/1/4/2/1/1. 04/. 95 

180  25/12/2/4/2/3/1. 04/. 95 

181  25/13/1/5/1 . 5/1/1 . 04/ . 95 

182  25/13/2/5/1 . 5/2/1 . 04/ . 95 

183  25/13/3/5/1. 5/1/1. 04/. 95 

184  26/M/CBA0PSL/CBADPSL/0FF//0FF/CBADCLG/CBADHT6/0FF/CBA0PSL/0FF 

185  27/1/////1 . 2/WATT-SF/ASHRAE2 

186  27/2/////1 . 5/WATT-SF/ASHRAE2 

187  27/3/5/PE0PLE/255/255/2 . 2/WATT-SF/ASHRAE2 

188  27/4/1/PE0PLE/255/255/1.9/UATT-SF/ASHRAE2 

189  27/6/1/PE0PLE/255/255/1 .9/UJATT-SF/ASHRAE2 

190  27/7/3/PE0PLE/255/255/2 .0/WATT-SF/ASHRAE2 

191  27/8/////2. 7/WATT-SF/ASHRAE2 

192  27/9/1/PE0PLE/255/255/2. 8/WATT-SF/ASHRAE2 

193  27/10/////1 . 9/UATT~SF/ASHRAE2 

194  27/11/1/PE0PLE/255/255/1 . 5 /WATT~S F/ ASH R AE 2 

195  27/12/1 /PEOPLE /255/255/1 . 4 /W ATT-S F / ASH R A E 2 

196  27/13/4/PEOPLE/255/255/0 . 9 /UATT-S F/ ASH R AE2 

197  28/3/1/PC' S/1 . 4/WATT-SF/CBADP&L 

198  28/4/1/PC  •  S/l/LJATT-SF/CBAOPSL 

199  28/7/1/PC • S/l/WATT-SF/CBADPfiL 

200  28/8/1/C0PIER/4/WATT-SF/CBA0PSL 

201  28/9/1/PC ■ S/l/WATT-SF/CBADPSL 

202  28/13/1/PC ' S/6 .8/WATT-SF/CBADP&L 

203  29/M/////. 19/CFM-SF/. 19/C FM-SF 

204  30/1/136/CFM///////136/CFM 

205  30/2/136 /CFM ////// /136/CFM 

206  30/3/1350/CFM 

207  30/4/150/CFM 

208  30/5/200/CFM 

209  30/6/500/CFM 

210  30/7/720/CFM 

211  30/8/240/CFM 

212  30/9/120/CFM 

213  30/10/125/CFM 

214  30/11/380/CFM 

215  30/12/125/CFM 

216  30/13/146O/CFM/1460/CFM 

217  SYSTEM  -  2 

218  39/2/COMBINEO  ECOS 

219  40/1/SZ 

220  41/1/1/2 

221  42/1/. 5/////. 1 

222  45 /I /CBADC LG /OFF/OFF/OFF/OFF /OFF/OFF /OFF /OFF/OFF 

223  40/2/RAD 

224  41/2/1/2 

225  42/2 

226  45/2/OFF/OFF/OFF/OFF/OFF/CBADHT 6/OFF/OFF/OFF/OFF 

227  40/3/COMP 

228  41/3/3/3 

229  42/3/. 2/. 2 

230  45/3/CBADCLG/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

231  EQUIPMENT  -  2 

232  59/2/CARLISLE///C0MBINED  ECOS 


CONTENTS  OF  :  E:\CB3308.TM 


LINE  # - 

233  60/1 /1/BLKPLA NT/1/1 

234  60/2/2/BLKPLANT/3/3 

235  62/1/EQ1161/2/60/MBH 

236  62/2/EQ1161/2/24/MBH 

237  65/1/1//2/2 

238  67/1/EQ2102/1/18/FT-WATER/120/MBH 

239  69/1/EQ4003 

240  69/3/EQ40C3/EQ4003 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  330 

Neather  File  Code: 

,  Location: 

'  Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

:  Summer  Clearness  Number:  1.00 

j  Winter  Clearness  Number:  1.00 

Summer  Design  Dry  Bulb:  92 

I  Summer  Design  Wet  Bulb:  72 

'  Winter  Design  Dry  Bulb:  4 

I  Summer  Ground  Relectance;  0.20 

Winter  Ground  Relectance:  0.20 

Air  Density: 
i  Air  Specific  Heat: 

I  Density-Specific  Heat  Prod: 

I  Latent  Heat  factor: 

Enthalpy  Factor: 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  10:  0:19  12/27/93 

Dataset  Name:  CB330  .TM 


0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


(F) 

(F) 

(F) 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in.  Hg) 
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•AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


Trane  Air  Conditioning  Economics 

By:  Tiane  Customer  Direct  Service  Network 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


■  Mam  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Nufober  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

4,182 

4,196 

4,866 

670 

0 

272 

2  RAD 

0 

0 

0 

0 

670 

0 

0 

3  COMP 

0 

1,460 

1,460 

1,604 

144 

0 

0 

Totals 

0 

5,642 

5,656  ■ 

6,470 

1,484 

0 

272 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 

. T .  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling 


Heating 


Main  Sys. 

Aux.  Sys.  Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ 

7.7 

0.0 

0.0 

7.7 

-260,273 

0 

0 

0 

0 

0 

-260,273 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-122,302 

0 

0 

0 

0 

0 

-122,302 

3 

COMP 

1.7 

0.0 

0.0 

1.7 

-20,814 

0 

0 

-5,720 

0 

0 

-20,814 

Totali 

9.4 

0.0 

0.0 

9.4 

-403,389 

0 

0 

-5,720 

0 

0 

-403,389 

1 

The  building  p.eaked 

at  hour 

16  month 

7  with  a  capacity  of 

9.1  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 


. t  M  b 

1  N  t  L 

K  i  N  b  U 

n  t  ^  0 

Percent 

-  Cooling  . 

Heating  - 

Systei 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

i 

Main 

SZ 

0.00 

1.32 

539.7 

407.6 

29.44 

1.33 

-82.42 

3,158 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-38.73 

3,158 

2 

Main 

COMP 

0.00 

4.04 

870.8 

215.3 

55.73 

4.04 

-57.66 

361 

TranSi  Air  Conditioning  Economics 

By:  Tjrane  Customer  Direct  Service  Network 
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System  1  Peak  SZ  -  SINGLE  ZONE 


ttntnutntuitnttnn  COOLING  COIL  PEAK  tnttnnnttunutunntntn  CLG  SPACE  PEAK  ttntuntn  HEATING  COIL  PEAK 
Peaked  at  Time  =:>  Mo/Hr:  7/16  *  Mo/Hr:  7/16  *  Ho/Hr:  13/1 


Outside  Air  :=> 

OADB/NB/HR:  ' 

71/  73/  98.0 

* 

t 

OADB:  91  * 

OADB:  4 

Space 

Ret,  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(“<) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

28,983 

0 

28,983 

31.17 

t 

30,911 

41.52  * 

0 

0 

0.00 

Glass  Cond 

5,602 

0 

5,602 

6.03 

* 

5,256 

7.06  * 

-30,411 

-30,411 

11.68 

Nal 

1  Cond 

23,116 

0 

23,116 

24.86 

t 

23,168 

31.12  * 

-45,240 

-45,240 

17.38 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

25,084 

25,084 

26.98 

t 

9,717 

13.05  * 

-46,651 

-46,651 

17.92 

Sub  Total::) 

82,785 

0 

82,785 

89.03 

t 

69,051 

92.75  * 

-122,302 

-122,302 

46.99 

Internal  Loads 

t 

* 

Lignts 

28,215 

0 

28,215 

30.34 

t 

28,221 

37.91  * 

0 

0 

0.00 

People 

6,217 

6,217 

6.69 

* 

2,902 

3.90  * 

0 

0 

0.00 

Misi 

b 

9,778 

0 

0 

9,778 

10.52 

t 

9,778 

13.13  * 

0 

0 

0.00 

Sub! 

!  Total::) 

44,210 

0 

0 

44,210 

47.55 

t 

40,901 

54,94  * 

0 

0 

0.00 

Ceili 

ig  Load 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

O.OC 

Outsil 

le  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sup. 

’an  Heat 

1,487 

1.60 

* 

0.00  * 

0 

O.OC 

Ret. 

■an  Heat 

0 

0 

0.00 

t 

0.00 

0 

0.00 

Duct 

leat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

-35,500 

-35,500 

-38.18 

t 

-35,500 

-47.68  * 

-137, 

,970 

-137,970 

53.01 

Exhaul 

U  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

% 

0 

O.OC 

Grand 

Total::) 

91,495 

0 

0 

92,982 

100.00 

t 

74,453 

100.00  * 

-260,272 

-260,272 

100.00 

AnrAP 

i 

LUULinb  vUlL  uLLLbllUn 

-AREAS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/NB/HR 

Gross  Total 

Glass  (sf) 

(^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

,  Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3, 

158 

Main  C! 

Ig  7.7 

93.0 

74.9 

4,182 

75.0  62 

.4  66. 

.5 

58.3  54.9 

60.6 

Part 

0 

Aux  c: 

Ig  0.0 

0,0 

0.0 

0 

0.0  0 

.0  0. 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vei 

t  0.0 

0.0 

0.0 

0 

0.0  0 

.0  ■  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals 

I 

7.7 

1 

93.0 

Hall 

2,576  438  17 

1 

L  ucATTkip  onri  eci  _ 

------.--A  T  on  niilC  ( 

n 

jATKirrnTiiA 

TPMnrnATiinre  /c\ 

1 - nuHlinu  lUlL  oLLLlIiUn 

-| tnHcKftluKcb  U;-’- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Pooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

I 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.32 

SAD8  58.6 

125.0 

Main  HI 

:g  -260.3 

4,196 

68.0 

125.0 

Infil 

670 

670  Clg  Cfm/Ton 

539.72 

Plenum  75.0 

68.0 

Aux 

[g  0.0 

0 

0.0 

0.0 

Supply 

4,182 

4,196  Clg  Sqft/Ton 

407.56 

Return  75.0 

68.0 

Preheal 

i  -0.0 

4,182 

68.0 

58.3 

Mincfm 

0 

0  Clg  Btuh/Sqft 

29.44 

Ret/OA  75.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

3,987 

4,196  No. 

People 

13 

Runarnd  75.0 

68.0 

Humidii 

f  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.1 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

272 

0  Htg  Cfm/SqFt 

1.33 

Fn  BldTD  0.1 

0.0 

Total 

-260.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-82.42 

Fn  Frict  0.2 

0.0 

V  600 
PAGE  4 

System  2  Block  RAO  -  RADIATION 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


nnnnntntnnnnttt  COOLING  COIL  PEAK  inntJt^inti:****!:********^***  CLG  SPACE  PEAK  ntnuntu  HEATING  COIL  PEAK  ntttttt 
Peaked  at  Time  ::>  Mo/Hr:  0/0  *  Mo/Hr;  0/0  *  Ho/Hr:  13/  1 


Outside  Air  =:> 

0ADB/W8/HR; 

0/  0/  0. 

0 

% 

t 

OADB: 

0 

* 

* 

OADB:  4 

Space 

Ret.  Air 

Ret:  Air 

Net 

Percnt  * 

Space 

Percnt  *  Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

*  Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

W 

*  (Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  t 

0 

0.00 

*  0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Roo 

f  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  t 

0 

0.00 

*  -30,411 

-30,411 

24.87 

Wal 

1  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  -45,240 

-45,240 

36.99 

Partition 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

*  -46,651 

-46,651 

38.14 

Sub  Total") 

0 

0 

0 

0.00  * 

0 

0.00 

*  -122,302 

-122,302 

100.00 

Internal  Loads 

t 

t 

Ligiits 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Misi 

c 

0 

0 

0 

0 

0,00  * 

0 

0.00 

*  0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Sup.  1 

Fan  Heat 

0 

0.00  * 

0.00 

t 

0 

o.oc 

Ret.  1 

•an  Heat 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Duct  fieat  Pkup 

0 

0 

0.00  * 

0.00 

t 

0 

o.oc 

OV/UNOR  Sizing 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

o.oc 

Exhauk  Heat 

0 

0 

0 

0.00  * 

0.00 

t 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00 

t 

± 

0 

0.00 

Grand 

Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

4 

*  -122,302 

-122,302 

100.00 

i 

. CUULlWb  lUlL  OLLtlliUN - 

^AREAS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf)  H) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  3,158 

Main  Cl 

Ig  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Cl 

g  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vei 

it  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals 

0.0 

0.0 

Wall  2,576 

438  17 

HEATING  COIL  SELECTION . AIRFLOWS  (cfm) . ENGINEERING  CHECKS--  --TEMPERATURES  (F) — 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  4  DA 

0.0 

Type 

Clg 

Htg 

1 

1 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfra/Sqft 

0.00 

SAD8 

0.0 

68.1 

Hain  HI 

(9 

-122.3 

0 

0.0 

0.0 

Infil 

0 

670 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Ht 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

1 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

i 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidit 

1 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Verit 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

i 

-122.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-38.73 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

6y:  Thne  Customer  Direct  Service  Network 
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System  3  Peak  COMP  -  COMPUTER  ROOM  UNIT 


tnnnttnntttnnnttt  COOLING  COIL  PEAK  nntntnntntnntnnnntn  CLG  SPACE  PEAK  nuntnnt  HEATING  COIL  PEAK  ttttttn 
Peaked  at  Time  ”>  Mo/Hr;  7/14  *  Mo/Hr:  7/16  *  Ho/Hr;  13/  1 


Outside  Air  "> 

0AD8/M8/HR:  < 

11/  74/105.0 

* 

t 

0AD8: 

91  * 

% 

OADB:  4 

Space 

Ret.  Air 

Ret:  Air 

Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. -Hat. 

Sensible 

Latent 

.  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

{%)  * 

(Btuh) 

(Btuh) 

(<) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

836 

0 

836 

4.15 

t 

1,050 

6.24  * 

-904 

-904 

5.99 

Glass  Solar 

1,800 

0 

1,800 

8.95 

t 

1,500 

8.91  * 

0 

0 

0.00 

Glass  Cond 

406 

,  0 

406 

2.02 

i 

437 

2.59  * 

-2,084 

-2,084 

13.81 

Mall  Cond 

1,152 

0 

1,152 

5.73 

* 

1,085 

6.45  * 

-2,043 

-2,043 

13.54 

Partition 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  t 

0 

0 

0.00 

Infiltration 

4,926 

4,926 

24.48 

t 

2,437 

14.47  * 

-10,063 

-10,063 

66.67 

Sub  Total::) 

9,120 

0 

9,120 

45.35 

t 

6,510 

38.65  * 

-15,094 

-15,094 

100.00 

Internal  Loads 

i 

* 

Liglits 

1,617 

0 

1,617 

8.03 

t 

1,695 

10.07  * 

0 

0 

0.00 

People 

1,887 

1,887 

9.38 

t 

928 

5.51  * 

0 

0 

0.00 

Misi 

c 

7,289 

0 

0 

7,289 

36.23 

t 

7,708 

45.77  * 

0 

0 

0.00 

Sub  Total::) 

10,793 

0 

0 

10,793 

53.64 

t 

10,332 

61.35  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outsii 

de  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sup.  1 

Fan  Heat 

208 

1.03 

t 

0.00  * 

0 

0.00 

Ret.  1 

^an  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhauit  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Grand 

Total::) 

19,913 

0 

0 

20,120 

100.00 

* 

16,841 

100.00  * 

-15,094 

-15,094 

100.00 

Anni 

TKiA  rnri 

n  rrTTnii _ 

1 

OUULinU  QCLCUIlUll - 

RKlH  u 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/MB/HR 

Gross  Total 

Glass  (sf) 

(i) 

i  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

361 

Main  Cl 

[g  1.7 

20.1 

16.6 

1,460 

75.0  65 

.1  79.5 

64.3  60.9 

76.5 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vet 

It  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof 

361 

0  0 

Totals 

1.7 

20.1 

Wall 

556  30  5 

urATTu/'  rnn  cci  c^TTnu-- _ 

. ATOCiniilC 

_ _  --ckiriMrcDTUf' 

.  TrMnrnATtmrp  /c\ 

- ntRliflu  CUIL  otLtciiuri - 

niHI  LUfyj  ^CTfllj 

tnHtKftlUKtb  Irj — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Oooling 

Heating  Clg  %  DA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

4.04  SADB  64.4 

77.5 

Main  HI 

Ig  -20.8 

1,460 

64.4 

77.5 

Infil 

144 

144  Clg  Cfm/Ton 

870.77  Plenum  75.0 

68.0 

Aux  HI 

)g  0.0 

0 

0.0 

0.0 

Supply 

1,460 

1,460  Clg  Sqft/Ton 

215.31  Return  75.0 

68.0 

Preheal 

!  -0.0 

1,460 

68.0 

64.3 

Mincfm 

0 

1,460  Clg  Btuh/Sqft 

55.73  Ret/OA  75.0 

68.0 

Reheat 

i  -5.7 

1,460 

64.4 

68.0 

Return 

1,460 

1,460  No, 

.  People 

4  Runarnd  75.0 

68.0 

Hufflidii 

\  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vet 

It  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

4.04  Fn  BldTO  0.0 

0.0 

Total 

-20.8 

Auxil 

0 

0  Htg  Btuh/SqFt 

-57.66  Fn  Frict  0.1 

0.1 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  U-VALUES 


—  Ro.0111  U-Values  ™ 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

HEN 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

226.9 

49.13 

2 

NOMEN 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

164.8 

35.62 

3 

ENGR  RESOURCES 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

74.0 

15.86 

4 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

5 

ENTRANCE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.8 

4.63 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.348 

0.000 

80.5 

17.24 

6 

PRINT  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

20.8 

4.07 

,7 

ENGINEERING 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.53 

HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

9 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.5 

3.63 

10 

RECEPTION 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

11 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.6 

3.65 

12 

SECRETARY 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.5 

4.57 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.51 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.331 

0.000 

47.8 

10.07 

1 

1 

MEN 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

226.9 

49.13 

1 

2 

WOMEN 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

164.8 

35.62 

ENGR  RESOURCES 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

74.0 

15.86 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

ENTRANCE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.8 

4.63 

Zone 

1 

1  Total/Ave. 

0.000 

0.000 

0,000 

0.000 

0.000 

1.040 

1.086 

0.348 

0.000 

80.5 

17.24 

PRINT  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

20.8 

4.07 

f 

ENGINEERING 

0.000 

0.000 

0.000 

O-.OOO 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.53 

3 

HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

J 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.5 

3.63 

i< 

) 

RECEPTION 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

li 

1 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.6 

3.65 

11 

) 

SECRETARY 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.5 

4.57 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.51 

Systei 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.331 

0.000 

47.8 

10.07 

ij 

! 

COMPUTER  ROOM 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.061 

0.000 

28.9 

6.33 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.061 

0.000 

28.9 

6.33 

Systet 

1 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.061 

0.000 

28.9 

6.33 

Building 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.301 

0.000 

46.7 

9.87 

j 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Nindow 

Nin 

Net  Mall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/HI 

Area 

Number 

Description 

Fir 

Rffi 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

W 

(sqft) 

1 

MEN 

1 

1  ' 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2 

NOMEN 

1 

1 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

3 

ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

4 

OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

5 

ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone 

1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

( 

6 

PRINT  ROOM 

1 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

1 

ENGINEERING 

1 

1 

657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

( 

9 

OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

10 

RECEPTION 

1 

1 

105 

105 

0 

0 

0 

0 

0 

0 

0 

0 

11 

OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

12 

SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

14.8 

Zone 

2  Total/Ave. 

1,649 

0 

0 

0 

0 

0 

224 

16 

1,194 

System 

1  Total/Ave. 

3,158 

0 

0 

0 

0 

0 

438 

17 

2,139 

1 

MEN 

1 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

NOMEN 

1 

1 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

i 

ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

J 

OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

C 

s 

ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone 

1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

PRINT  ROOM 

1 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

ENGINEERING 

1 

1 

657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

C 

\ 

) 

1 

OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

) 

RECEPTION 

1 

1 

105 

105 

0 

0 

0 

0 

0 

0 

0 

0 

ij 

OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

1 

SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone 

2  Total/Ave. 

1,649 

0 

0 

0 

0 

0 

224 

16 

1,194 

Systen 

2  Total/Ave. 

3,158 

0 

0 

0 

0 

0 

438 

17 

2,139 

1 

COMPUTER  ROOM 

1 

1 

361 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Zone 

3  Total/Ave. 

361 

0 

0 

0 

0 

361 

30 

5 

526 

System 

3  Total/Ave. 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Buildj 

ng 

6,677 

0 

0 

0 

0 

361 

905 

16 

4,803 

Trane  Air  Conditioning  Econoiics 

By:  Trane  Customer  Direct  Service  Network 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 

. - . —  ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.039  (Btu/Hr/Sq  Et/F) 

Overall  Wall  U-Value  :  0.418  (Btu/Hr/Sq  Ft/F)  . 

Overall  Building  U-Value  :  0.396  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  2.14  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  29.81  (Btu/Hr/Sq  Ft) 


j 

Trand  Air  Conditioning  Economics  V  400 
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system  totals  load  profile  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  LOAD 


System  Totals 


Percent 

— —  Cooling  Load 

-  Heating  Load 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Load 

(Ton) 

w 

(Btuh) 

w 

0 

-  5 

0.5 

0 

4 

-20,455 

38 

797 

5 

-  10 

0.9 

0 

0 

-40,911 

■  38 

798 

10 

-  15 

1.4 

6 

SB 

-61,366 

9 

200 

15 

’  20 

1.9 

4 

42 

-81,822 

4 

84 

20 

-  25 

2.4 

6 

60 

-102,277 

3 

57 

25 

'  30 

2.8 

2 

18 

-122,733 

9 

187 

30 

-  ,  35 

3.3 

2 

16 

-143,188 

0 

0 

35 

-  '  40 

3.8 

4 

42 

-163,644 

0 

0 

40 

-  45 

4.2 

4 

45 

-184,099 

0 

0 

45 

-  50 

4,7 

2 

22 

-204,555 

0 

0 

50 

-  55 

5.2 

5 

52 

-225,010 

0 

0 

55 

-  60 

5.7 

7 

76 

-245,465 

0 

0 

60 

-  65 

6.1 

9 

91 

-265,921 

0 

0 

65 

-  70 

6.6 

10 

101 

-286,376 

0 

0 

70 

-  i75 

7.1 

10 

109 

-306,832 

0 

0 

75 

-  '  80 

7.5 

6 

64 

-327,287 

0 

0 

80 

-  :85 

8.0 

8 

89 

-347,743 

0 

0 

85 

-  loo 

8.5 

6 

66 

-368,198 

0 

0 

90 

-  ;95 

9.0 

0 

0 

-388,654 

0 

0 

95 

-  100 

9.4 

9 

95 

-409,109 

0 

0 

Hours! Off 

0.0 

0  : 

7,710 

0 

0 

6,637 

PROFILE 


-  Cooling  Airflow . Heating  Airflow 


Cap. 

(Cfm) 

Hours 

w 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

282.8' 

0 

0 

0.0 

0 

0 

565.6 

0 

0 

0.0 

0 

0 

848.4 

0 

0 

0.0 

0 

0 

1,131.2 

0 

0 

0.0 

0 

0 

1,414.0 

0 

0 

0.0 

0 

0 

1,696.8 

0 

0 

0.0 

0 

0 

1,979.6 

0 

0 

0.0 

0 

0 

2,262.4 

0 

0 

0.0 

0 

0 

2,545.2 

0 

0 

0.0 

0 

0 

2,828.0 

0 

0 

0.0 

0 

0 

3,110.8 

0 

0 

0.0 

0 

0 

3,393.6 

0 

0 

0.0 

0 

0 

3,676.4 

0 

0 

0.0 

0 

0 

3,959.2 

0 

0 

0.0 

0 

0 

4,242.0 

0 

0 

0.0 

0 

0 

4,524.8 

0 

0 

0.0 

0 

0 

4,807.6 

0 

0 

0.0 

0 

0 

5,090.4 

0 

0 

0.0 

0 

0 

5,373.2 

0 

0 

0.0 

0 

0 

5,656.0 

100 

1,070 

0.0 

0 

0 

0.0 

0 

7,690 

0.0 

0 

8,760 

Trane  Air  Conditioning  Econo®ics  V  600 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  BUILDING 

. . . - . - . -  BUILDING  TEMPERATURE  PROFILES . - . . 


Temperature 

. Zone  Nuinber 

Range 

1 

2 

1 

2 

3 

(F) 

Max.  Temp. 

89.1 

90.7 

111.0  117.1 

94.9 

Mo. /Hr. 

7  20 

7  21 

7  19 

7  19 

10  17 

Day  Type 

4 

1 

2 

1 

1 

Above  100 

0 

0 

2,202 

1,176 

0 

95  -  100 

0 

0 

467 

778 

0 

90  -  95 

0 

0 

463 

545 

85 

85  -  90 

467 

264 

557 

577 

546 

80,-  85 

1,475 

1,212 

391 

376 

1,522 

75'-  80 

2,150 

1,823 

160 

529 

1,963 

70  -  75 

379 

784 

597 

645 

867 

65  -  70 

925 

601 

1,968 

1,378 

653 

60  -  65 

436 

714 

831 

640 

683 

55  -  60 

1,441 

644 

442 

725 

716 

50  -  55 

460 

906 

682 

1,391 

540 

Below  50 

1 

1,027 

1,812 

0 

0 

1,185 

ilin.  'ledip. 

39.2 

30.4 

55.0 

55.0 

30.6 

Ho. /Hr. 

2  7 

2  9 

1  12 

1  5 

2  9 

Da}  Type 

5 

4 

3 

1 

4 

TraneiAir  Conditioning  Economics 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. . - . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR  HOT  H  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kHh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

3,949 

20 

208 

1 

Feb 

3,575 

20 

199 

1 

March 

4,308 

20 

78 

1 

April 

3,738 

20 

19 

1 

May 

5,368 

32 

0 

0 

June 

6.223 

32 

0 

0 

July 

6,328 

32 

0 

0 

Aug 

6.655 

32 

0 

0 

Sept 

4,970 

32 

0 

0 

Oct  , 

4,111 

20 

14 

1 

Nov  ' 

3,744 

20 

51 

1 

Dec 

3,759 

20 

162 

1 

Total 

56.730 

32 

731 

1 

Building  Energy  Consumption  :  39,948  (8tu/Sq  Ft/Year)  Floor  Area  :  6,677  (Sq  Ft) 

Source  Energy  Consumption  :  101,602  (Btu/Sq  Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


EQUIPMENT  ENERGY  C  0  N  S  U  M  P  T  I  0 


Ref  Equip 


-.Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

3923 

3549 

4297 

3736 

4110 

4110 

3736 

4297 

3736 

4110 

3736 

3736 

47,075 

PK 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

1 

MISC  LO 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

k 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4  1 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5  I1ISC  LD 

P  HOTH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

|K 

0.0 

0.0 

0.0  . 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6  { 

iisc  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  ^1161 

AIR-CLD  COND  COMP  <15  TONS 

1 

lEC 

0 

0 

0 

0 

724 

1414 

1768 

1592 

724 

0 

0 

0 

6,223 

( 

'K 

0.0 

0.0 

0.0 

0.0 

6.4 

6.7 

6.9 

6.7 

6.5 

0.0 

0.0 

0.0 

6.9 

1  i 

Q5200 

CONDENSER  FANS 

1 

LEC 

0 

0 

0 

0 

64 

127 

176 

146 

67 

0 

0 

0 

580 

f 

'K 

0.0 

0.0 

0.0 

0.0 

0.6 

0.7 

0.7 

0.7 

0.6 

0.0 

0.0 

0.0 

0.7 

1  E 

Q5303 

CONTROLS 

LEC 

0 

0 

0 

0 

69 

74 

89 

83 

64 

0 

0 

0 

378 

f 

K 

i 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

2  ^ 

I 

|Q1161 

AIR-CLD  COND  COMP  <15 

TONS 

£ 

LEC 

0 

0 

0 

0 

140 

217 

292 

240 

140 

0 

0 

0 

1,029 

k 

0.0 

0.0 

0.0 

0.0 

2.6 

2.7 

2.8 

2.7 

2.6 

0.0 

0.0 

0.0 

2.8 

2  EQ5200 

CONDENSER  FANS 

ILEC 

0 

0 

0 

0 

13 

20 

29 

23 

13 

0 

0 

0 

98 

P 

1 

'K 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.2 

2  EQ5303 


CONTROLS 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


BASE  BUILDING 

ELEC 

0 

0 

0  0 

52 

65 

PK 

0.0 

0.0 

0.0  0.0 

0.3 

0.3 

1 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

.197 

197 

PK 

0.0 

0.0 

0.0  0.0 

0.9 

0.9 

2 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

2 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

1 

EQ2102 

PURCHASED  DIST.  HOT  WATER 

,P  H0TH20 

208 

199 

78  19 

0 

0 

'PK 

1.2 

1.2 

1.2  1.2 

0.0 

0.0 

1 

EQ5020 

HEAT 

WATER  CIRC.  PUMP  C.V. 

ELEC 

26 

26 

12  2 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

V  600 
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60 

68 

47 

0 

0 

0 

291 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

179 

206 

179 

0 

0 

0 

958 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.9 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

14 

51 

162 

731 

0.0 

0.0 

0.0 

1.2 

1.2 

1.2 

1.2 

0 

0 

0 

1 

8 

23 

98 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  'building 

— - . . . - . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  32.5  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 

Eqp.  Utility  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Nuffl.  Code  Name  Equipment  Description  (kW)  {%) 

Cooling  Equipment 

1  Eflll61  AIR-CLD  COND  COMP  <15  TONS  7.9  24.28 

2  ,  EQ1161  AIR-CLD  COND  COMP  <15  TONS  3.3  10.11 


Sub  Total  11.2  34.39 

Sub  Total  0.0  0.00 

Air  Moving  Equipment 

1  I  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  0.9  2.76 

Sub  Total  0.9  2.76 

i 

Sub  Total  0.0  0.00 


Miscellaneous 

Lights 

Base'utilities 
Misc: Equipment 
Sub  Total 

Grand  Total 


20.4  62.85 

0.0  0.00 
0.0  0.00 

20.4  62.85 

32.5  100.00 


TranejAir  Conditioning  Economics 
By:  Trane  Customer  Direct  Service  Network 

ttuuttttttttutttttuuntttttttittttutttttttttttttuttuitintttutttiut 


u  tt 

TRACE  6  0  0  ANALYSIS  ** 

**  ** 

%t  by  ** 

u  n 


tittntttttttttttttttttttitttinttttttuttnttitttititttuuttuttuuttttnt 

tittuttttttnntnttttttttttttttttttttittttnntmuttntttutunutntttt 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  330 


Weather  File  Code; 
Location; 

Latitude; 

Longitude; 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in.  Hg) 


(F) 

(F) 

(F) 


j  Air  Density:  0.0742  (Lbm/cuft) 

j  Air  Specific  Heat;  0.2444  (Btu/lbm/F) 

i  Density-Specific  Heat  Prod:  1.0882  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor:  4,790.2  (Btu-min./hr/cuft) 

Enthalpy  Factor;  4.4519  (Lb-min./hr/cuft) 

Design  Simulation  Period;  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  10:17:27  12/27/93 

Dataset  Name:  C6330  .TM 


Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

Summer  Design  Wet  Bulb: 

72 

;  Winter  Design  Dry  Bulb: 

4 

1  Summer  Ground  Relectance: 

0.20 

1  Winter  Ground  Relectance: 

0.20 

Trane  Air  Conditioning  Economics 

By:  Tj-ane  Customer  Direct  Service  Network 
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•AIRFLOW  -  ALTERNATIVE  2 
WEATHERSTRIP  6  CAULKING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


— -  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  sz 

0 

4,182 

4,182 

4,671 

489 

0 

272 

2  RAD 

0 

0 

0 

0 

489 

0 

0 

3  COMP 

0 

1,460 

1,460 

1,566 

106 

0 

0 

Totals 

0 

5,642 

5,642 

6,237 

1,085 

0 

272 

CAPACITY  -  ALTERNATIVE  2 
WEATHERSTRIP  4  CAULKING 

. r .  SYSTEM  SUMMARY . . 

'  (Design  Capacity  Quantities! 

- Cooling . - - - - - - - Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

I 

SZ 

7.1 

0.0 

0.0 

7.1 

“245,626 

0 

0 

0 

0 

0 

-245,626 

2 

RAO 

0.0 

0.0 

0.0 

0.0 

-109.743 

0 

0 

0 

0 

0 

-109,743 

3 

COMP 

1.6 

0.0 

0.0 

1.6 

-17,449 

0 

0 

-5,064 

0 

0 

-17,449 

Total! 

8.7 

0.0 

0.0 

3.7 

-372,817 

0 

0 

-5,064 

0 

0 

-372,817 

1 

The  building  peaked  at  hour  16  month 

7  with  a  capacity  of 

8.4  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WEATHERSTRIP  &  CAULKING 

. .  ENGINEERING  CHECKS 


Percent  . Cooling . .  Heating  — 


System 

1  Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

0.00 

1.32 

590.0 

445.5 

26.93 

1.32 

-77.78 

3,158 

i 

:  Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-34.75 

3,158 

1  Main 

COMP 

0.00 

4.04 

932.9 

230.7 

52.02 

4.04 

-48.33 

361 

Trane, Air  Conditioning  Economics 

8y:  Thne  Customer  Direct  Service  Network 
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System  1  Peak  S2  -  SINGLE  ZONE 

ttntntmnttnttntnt  COOLING  COIL  PEAK  nnmntnnnttnnnnumt  CLG  SPACE  PEAK  nnntmn  HEATING  COIL  PEAK  ttttmt 


Peaked  at  Time  --y 

Mo/Hr;  ' 

7/16 

t 

Mo/Hr; 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

0A0B/H8/HR:  ' 

71/  73/  98.0 

t 

t 

OADB; 

91  * 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(•<) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

28,983 

0 

28,983 

34.07 

t 

30,911 

43.74  » 

0 

0 

0.00 

Glass  Cond 

5,602 

0 

5,602 

6.59 

* 

5,256 

7.44  * 

-30,411 

-30,411 

12.38 

Hall  Cond 

23,116 

0 

23,116 

27.18 

t 

23,168 

32.79  * 

-45,240 

-45,240 

18.42 

Partition 

0 

0 

0.00 

% 

0 

0.00  t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0,00 

Infiltration 

18,330 

18,330 

21.55 

t 

7,101 

10.05  * 

-34,091 

-34,091 

13.88 

Sub  Total::) 

76,032 

0 

76,032 

89.39 

t 

66,435 

94.01  * 

-109,742 

-109,742 

44.68 

Internal  Loads 

* 

t 

Lignts 

28,215 

0 

28,215 

33.17 

t 

28,221 

39.94  * 

0 

0 

0.00 

People 

6,217 

6,217 

7.31 

2,902 

4.11  * 

0 

0 

0.00 

Mist 

9,778 

0 

0 

9,778 

11.50 

t 

9,778 

13.84  * 

0 

0 

0.00 

Sub! Total::) 

44,210 

0 

0 

44,210 

51.98 

t 

40,901 

57.88  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

1,487 

1.75 

t 

0.00  t 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

-36,672 

-36,672 

-43.11 

-36,672 

-51.90  * 

-135, 

,884 

-135,884 

55.32 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Termii^ial  Bypass 

0 

0 

0 

0.00 

* 

t 

0,00  t 
t 

0 

0.00 

Grand  Total::) 

83,570 

0 

0 

85,057 

100.00 

t 

70,665 

100.00  * 

-245,626 

-245,626 

100.00 

Anni  TkiA  AfiTj  £?ri  cv^TTnki  _  _ 

._AnrAO _ 

i 

- lUULlNb  lUlL  btLtLIlUN - 

'-flKtfto - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/HB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf) 

(t) 

1  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

.  Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3, 

,158 

Main  Clg  7.1 

85.1 

70.9 

4,182 

75.0  62 

.4  66, 

.5 

59.1  55.6 

62.0 

Part 

0 

Aux  C.g  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  •  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals;  7.1 

85.1 

Hall 

2,576  438  17 

.  ..  ATTur* 

mil  cri  criTnu 

_ ATnci  nwo  i 

_  _ PMniMFFPTWfi  _ 

--TFMOroaTIIDFQ 

- T - ncH  1  inu 

lull  otLtlliUn - 

.nlKlLUnJ  \CTfflj 

! cnrCKH 1 UKtb  J 

1  Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  4  OA 

0.0 

Type  Clg 

Htg 

(Hbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfffl/Sqft 

1.32 

SADB  59.5 

122.0 

Main  Htg  -245.6 

4, 

182  68.0 

122.0 

Infil 

489 

489  Clg  Cfm/Ton 

590.01 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

4,182 

4,182  Clg  Sqft/Ton 

445.54 

Return  75.0 

68.0 

Preheal  -0.0 

4. 

182  68.0 

59.1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

26.93 

Ret/OA  75.0 

68.0 

Reheat  i  0.0 

0  0.0 

0.0 

Return 

3,966 

4,182  No 

.  People 

13 

Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.1 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

272 

0  Htg  Cfm/SqFt 

1.32 

Fn  BldTD  0.1 

0.0 

Total  i  -245.6 

Auxil 

0 

0  Htg  Btuh'/SqFt 

-77.78 

Fn  Frict  0.2 

0.0 

Trane  Air  Conditioning  Economics 

By:  Tfane  Customer  Direct  Service  Network 
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System  2  Block  RAO  -  RADIATION 

ntnttnntttuttnunt  COOLING  COIL  PEAK  mntnnnnuutnnttnnn*  CLG  SPACE  PEAK  ******^:i;i*i:*  HEATING  COIL  PEAK  ******** 
Peaked  at  Time  Ho/Hr:  0/  0  *  Mo/Hr;  0/  0  *  Mo/Hr:  13/  1 


Outside  Air  ::> 

OADB/WB/HR: 

0/  0/  0.0 

* 

t 

OADB: 

0  * 
t 

OADB;  4 

Space 

Ret.  Air 

Ret.'  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

.+Lat. 

Sensible 

Latent 

.  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

.0 

0 

0.00 

t 

0 

0.00  * 

-30,411 

-30,411 

27.71 

Hal 

Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-45,240 

-45,240 

41.22 

Partition 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  ^ 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00  * 

-34,091 

-34,091 

31.06 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-109,742 

-109,742 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0,00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

His( 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sup. 

•an  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  i 

•an  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand 

Total  —  ) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-109,742 

-109,742 

100.00 

_  rnniTkio  rnri  ocimTnkf 

^ ADCAC--- 

- lUULiNb  tUlL  ocLcCIlUn 

HKcho - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/HB/HR 

Leaving  DB/HB/HR 

Gross  Total 

Glass  (sf) 

(^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfffl) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3, 

158 

Main  Cl 

Ig  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Ver 

it  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals 

0.0 

0.0 

Hall 

2,576  43B  17 

mil  on  cmnu _ 

-ATOCI  nuo  /r  fitt  \ 

r'urpirc 

T  r  u  n  rn  A  T 1 1  n  p 

/r\ 

- ntfillnb  lUiL  jLLtUliUn  . 

nihrLUno  ^CTinj 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  DA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfffl)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SAOB  0.0 

68.1 

Main  H1 

;g  -109.7 

0  0.0 

0.0 

Infil 

0 

489  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  HI 

,g  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheal 

0.0 

0  0.0 

0.0 

Mincfffl 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat 

0.0 

0  0.0 

0.0 

Return 

0 

0  No 

People 

0 

Runarnd  0.0 

68.0 

Hufflidii 

0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

O.C 

Opt  Ver 

t  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTO  0.0 

0.0 

Total 

-109.7 

Auxil 

0 

0  Htg  Btuh/SqFt 

-34.75 

Fn  Frict  0.0 

0.0 
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System  3  Peak  COMP  -  COMPUTER  ROOM  UNIT 


ntntnttntttntnnttt  COOLING  COIL  PEAK  nntnnmmnmnnnmnt  CLG  SPACE  PEAK  ntntnttn  HEATING  COIL  PEAK 
Peaked  at  Time  ">  Mo/Hr:  7/14  *  Mo/Hr:  7/16  *  Mo/Hr:  13/  1 


Outside  Air  :=> 

0ADB/W8/HR:  ' 

91/  74/105.0 

OADB: 

91  * 

% 

OADB:  4 

Space 

Ret.  Air 

Ret;  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

.  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roo 

f  Cond 

836 

0 

836 

4.45 

t 

1,050 

6.49  * 

-904 

-904 

7.30 

Glass  Solar 

1,800 

'  0 

1,800 

9.59 

t 

1,500 

9.27  * 

0 

0 

0.00 

Glass  Cond 

406 

0 

406 

2.16 

t 

437 

2.70  * 

-2,084 

-2,084 

16.83 

Hal 

1  Cond 

1,152 

0 

1,152 

6.14 

t 

1,085 

6.71  t 

-2,043 

-2,043 

16.50 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

3,585 

3,585 

19.09 

* 

1,781 

11.00  * 

-7,354 

-7,354 

59.38 

Sub  Total  —  ) 

7,779 

0 

7,779 

41.42 

t 

5,854 

36.17 

-12,385 

-12,385 

100.00 

Internal  Loads 

t 

t 

Lights 

1,617 

0 

1,617 

8.61 

t 

1,695 

10.47  * 

0 

0 

0.00 

People 

1,887 

1,887 

10.05 

t 

928 

5.73  * 

0 

0 

0.00 

Mis 

c 

7,289 

0 

0 

7,289 

38.81 

t 

7,708 

47.62  * 

0 

0 

0.00 

Sub  Total") 

10,793 

0 

0 

10,793 

57.47 

t 

10,332 

63.83  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Sup. 

Fan  Heat 

208 

1.11 

t 

0.00  * 

0 

0.00 

Ret. 

Tan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

ExhauU  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
i 

0 

0,00 

Grand 

jlotal") 

18,572 

0 

0 

18,779 

100.00 

t 

16,185 

♦ 

100.00  * 

-12,385 

-12,385 

100.00 

1 

L/UULJ.na  uuiu  J 

LLtO 1 lun 

-AREAS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/HB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(t) 

;  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

361 

Main  C] 

ig  1.6 

18.8 

16.0 

1,460 

75.0  65.1  79.6 

64.7  61.2 

77.3 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

,0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vei 

t  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof 

361 

0  0 

Totals 

1.6 

1 

18.8 

Hall 

556  30  5 

_ ucATTwr  rnn  cci  rmnw _ 

ATOCI  niJC  /rt-Pm 

1 

•KiATKrrnriiiA 

/  r  \ 

- MtHlinb  UUIL  DLLLCliUli - 

HiKrLUnb  ICTIHj 

-icnKCKHiUKto  IrJ  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

i  (Mbh) 

(cfa) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

4.04  SADB  64.8 

75.8 

Main  Ht 

:q  -17.4 

1,460 

64.8 

75.8 

Infil 

106 

106  Clg  Cfm/Ton 

932.95  Plenum  75.0 

68.0 

Aux  Ht 

,g  0.0 

0 

0.0 

0.0 

Supply 

1,460 

1,460  Clg  Sqft/Ton 

230.68  Return  75.0 

68.0 

Preheat 

i  -0.0 

1,460 

68.0 

64.7 

Mincfm 

0 

1,460  Clg  Btuh/Sqft 

52.02  Ret/OA  75.0 

68.0 

Reheat 

i  -5.1 

1,460 

64.8 

68.0 

Return 

1,460 

1,460  No. 

,  People 

4  Runarnd  75.0 

68.0 

Humidii 

!  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Ver 

jt  0.0 

0 

0.0 

0.0 

Rra  Exh 

0 

0  Htg  Cfm/SqFt 

4.04  Fn  BldTO  0.0 

0.0 

Total 

'  -17.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-48.33  Fn  Frict  0.1 

0.1 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
WEATHERSTRIP  i  CAULKING 

— - .  BUILDING  U-VALUES 


Room 

Number 

Description 

Part. 

ExFlr 

Summr 

Skylt 

—  Room  U-Values  — 
(8tu/hr/sqft/F) 
Wintr  Summr 

Skylt  Roof  Windo 

Wintr 

windo 

Wall 

Ceil. 

Room 

Mass 

(lb/ 

sqft) 

Room 

Capac. 

(Btu/ 

sqft/F) 

1 

MEN 

0.000 

0.000 

0.000 

0.000 

0,000 

1.040 

1.086 

0.357 

0.000 

226.9 

49.13 

2 

WOMEN 

0.000 

0.000 

0.000 

0.000 

0,000 

1.040 

1.086 

0.357 

0.000 

164.8 

35.62 

3 

ENGR  RESOURCES 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

74.0 

15.86 

4 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

5 

ENTRANCE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.8 

4.63 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.348 

0.000 

80.5 

17.24 

6 

PRINT  ROOM 

0,000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

20.8 

4.07 

? 

ENGINEERING 

0,000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0,316 

0.000 

17.9 

3.53 

b 

HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

9 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0,000 

18.5 

3.63 

10 

RECEPTION 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

11 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.6 

3.65 

12 

SECRETARY 

0.000 

0.000 

0.000 

0,000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.5 

4.57 

Zone 

2  Totai/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.51 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.331 

0.000 

47.8 

10.07 

a 

HEN 

0,000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

226.9 

49.13 

WOMEN 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

164.8 

35.62 

f 

ENGR  RESOURCES 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

74.0 

15.86 

OFFICE 

o.oco 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

5 

ENTRANCE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.8 

4.63 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.348 

0.000 

80.5 

17.24 

PRINT  ROOM 

0.000 

0.000 

0^000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

20.8 

4.07 

r 

ENGINEERING 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.53 

$ 

HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

9 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.5 

3.63 

li) 

RECEPTION 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

a 

OFFICE 

0.000 

0.000 

0,000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.6 

3.65 

12 

SECRETARY 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.5 

4.57 

Zone  1 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.51 

System 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.331 

0.000 

47.8 

10.07 

4 

COMPUTER  ROOM 

0.000 

0.000 

0.000 

0,000 

0.039 

1.040 

1.086 

0.061 

0.000 

28.9 

6.33 

Zone  1 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0,039 

1.040 

1.086 

0.061 

0.000 

28.9 

6.33 

System 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.061 

0.000 

28.9 

6.33 

Building 

1 

1 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.301 

0.000 

46.7 

9.87 
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BUILDING  AREAS  -  ALTERNATIVE  2 
WEATHERSTRIP  i  CAULKING 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

(^) 

(sqft) 

1 

HEN 

1 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2 

WOMEN 

1 

1 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

1 

ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

4 

OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

5 

ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone 

1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

( 

PRINT  ROOM 

1 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

7 

ENGINEERING 

1 

1 

657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

< 

7 

OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

10 

RECEPTION 

1 

1 

105 

105 

0 

0 

0 

0 

0 

0 

0 

0 

11 

OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

12 

SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone 

2  Total/Ave. 

1,649 

0 

0 

0 

0 

0 

224 

16 

1,194 

System 

1  Total/Ave. 

3,158 

0 

0 

0 

0 

0 

438 

17 

2,139 

MEN 

i 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2 

WOMEN 

1 

1 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

i 

ENGR  RESOURCES 

i 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

i 

1 

OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

5 

ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone  1 

1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

i 

i 

PRINT  ROOM 

i 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

i 

[ 

ENGINEERING 

1 

1 

657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

\ 

} 

HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

c 

i 

1 

OFFICE 

1 

I 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

1( 

) 

RECEPTION 

1 

1 

105 

105 

0 

0 

0 

0 

0 

0 

0 

0 

11 

i 

OFFICE 

1 

i 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

ij 

SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone 

2  Total/Ave. 

1,649 

0 

0 

0 

0 

0 

224 

16 

1,194 

Systen 

2  Total/Ave. 

3,158 

0 

0 

0 

0 

0 

438 

17 

2,139 

li 

COMPUTER  ROOM 

1 

1 

361 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Zone 

3  Total/Ave. 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Systetj 

3  Total/Ave. 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Buildi 

;ng 

6,677 

0 

0 

0 

0 

361 

905 

16 

4,803 

Trane  Air  Conditioning  Economics 
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•ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
WEATHERSTRIP  &  CAULKING 

- r . ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.039  (8tu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.418  (Btu/Hr/Sq  Ft/F)  . 

Overall  Building  U-Value  :  0.396  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  2.14  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  29.81  (Btu/Hr/Sq  Ft) 


Trane'Air  Conditioning  Economics 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
WEATHERSTRIP  4  CAULKING 

.  SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— —  Cooling  Load 

. -  Heating  Load 

— —  Cooling  Airflow 

Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

w 

(Btuh) 

(1) 

(Cfm) 

(%) 

(Cfni) 

(%) 

0 

-  5 

0.4 

0 

0 

“18,894 

40 

740 

282.1  ■ 

0 

0 

0.0 

0 

0 

5 

-  10 

0.9 

1 

12 

-37,788 

■  34 

624 

564.2 

0 

0 

0,0 

0 

0 

10 

-  15 

1.3 

1 

12 

-56,682 

10 

186 

846.3 

0 

0 

0.0 

0 

0 

15 

'  20 

1.7 

1 

16 

-75,576 

5 

85 

1,128.4 

0 

0 

0.0 

0 

0 

20 

-  25 

2.2 

6 

60 

-94,470 

2 

33 

1,410.5 

0 

0 

0.0 

0 

0 

25 

-  30 

2.6 

1 

12 

-113,364 

10 

180 

1,692.6 

0 

0 

0.0 

0 

0 

30 

-  ,35 

3.0 

4 

38 

-132,258 

0 

0 

1,974.7 

0 

0 

0.0 

0 

0 

35 

-  '40 

3.5 

7 

70 

-151,152 

0 

0 

2,256.8 

0 

0 

0.0 

0 

0 

40 

-  45 

3.9 

4 

40 

-170,046 

0 

0 

2,538.9 

0 

0 

0.0 

0 

0 

45 

-  50 

4.3 

0 

4 

-188,941 

0 

0 

2,821.0 

0 

0 

0.0 

0 

0 

50 

-  55 

4.8 

2 

22 

-207,835 

0 

0 

3,103.1 

0 

0 

0.0 

0 

0 

55 

-  60 

5.2 

6 

60 

-226,729 

0 

0 

3,385.2 

0 

0 

0.0 

0 

0 

60 

-  65 

5.6 

8 

87 

-245,623 

0 

0 

3,667.3 

0 

0 

0.0 

0 

0 

65 

-  70 

6.1 

4 

44 

-264,517 

0 

0 

3,949.4 

0 

0 

0.0 

0 

0 

70 

-  175 

6.5 

16 

175 

-283,411 

0 

0 

4,231.5 

0 

0 

0.0 

0 

0 

75 

-  80 

6.9 

6 

63 

-302,305 

0 

0 

4,513.6 

0 

0 

0.0 

0 

0 

80 

-  ,85 

7.4 

7 

80 

-321.199 

0 

0 

4,795.7 

0 

0 

0.0 

0 

0 

85 

-  '90 

7.3 

9 

98 

-340,093 

0 

0 

5,077.8 

0 

0 

0.0 

0 

0 

90 

-  i95 

8.2 

3 

31 

-358,987 

0 

0 

5,359.9 

0 

0 

0.0 

0 

0 

95 

-  100 

8.7 

14 

146 

-3.77,881 

0 

0 

5,642.0 

100 

1,070 

0.0 

0 

0 

Hours  loff 

0.0 

0 

7.690 

0 

0 

6,912 

0.0 

0 

7,690 

0.0 

0 

8,760 

V  600 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
WEATHERSTRIP  i  CAULKING 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

2 

1 

2 

3 

(F) 

Max.  Temp. 

90.2 

91.3 

111.0 

117.1 

98.7 

Mo. /Hr. 

7  20 

7  21 

7  19 

7  19 

10  17 

Day  Type 

4 

1 

2 

1 

1 

Above  100 

0 

0 

2,202 

1,194 

0 

95  -  100 

0 

0 

467 

760 

85 

90  -  95 

36 

0 

467 

563 

165 

85  '  90 

706 

354 

537 

559 

789 

80,-  85 

1,483 

1,285 

369 

420 

1,655 

75'-  80 

1,879 

1,899 

277 

615 

2,099 

70  -  75 

709 

762 

716 

691 

742 

65  -  70 

711 

594 

1,967 

1,336 

671 

60  -  65 

496 

672 

683 

637 

696 

55  -  60 

1,309 

768 

435 

734 

515 

50  -  55 

654 

850 

590 

1,251 

466 

Below  50 

i 

777 

1,576 

0 

0 

877 

.  1 

Hin.  Temp. 

40.6 

31.4 

55.0 

54.9 

32.7 

Ho. /Hr. 

2  7 

2  9 

1  15 

1  4 

2  9 

Day  Type 

5 

4 

3 

2 

4 

Zone  Number 


Number  of  Hours 


Trane! Air  Conditioning  Economics 
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HONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WEATHERSTRIP  &  CAULKING 

. 7 . - . . . — -  MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  HTR  HOT  W  OMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kHh) 

(kW) 

(Therm) 

(Thrdi/hr) 

Jan 

;  3,946 

20 

176 

1 

Feb 

3,572 

20 

164 

1 

March 

4,307 

20 

59 

1 

April 

3,738 

20 

12 

1 

Hay 

5,502 

32 

0 

0 

June 

6,312 

32 

0 

0 

July 

6,213 

32 

0 

0 

Aug 

6,673 

32 

.  0 

0 

Sept 

5,068 

32 

0 

0 

Oct 

1  4,111 

20 

8 

1 

Nov 

'  3.743 

20 

41 

1 

Dec 

3,757 

20 

137 

1 

Total 

56,942 

32 

597 

1 

Build:. ng  Energy  Consumption  ^  38,044  (Btu/Sq  Ft/Year)  Floor  Area  :  6,677  (Sq  Ft) 

Source  Energy  Consumption  :  99,245  (Btu/Sq  Ft/Year) 
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Trane,  Air  Conditioning  Economics 

By:  Tjrane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WEATHERSTRIP  &  CAULKING 

. r . — - .  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  .  Monthly  Consumption 


Wm 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

3923 

3549 

4297 

3736 

4110 

4110 

3736 

4297 

3736 

4110 

3736 

3736 

47,075 

PK 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

20.4 

20,4 

20.4 

20.4 

20.4 

20.4 

20.4 

1 

HISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

1 

5AS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

1ISC  LD 
}IL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

1ISC  LD 
^  STEAM 

0 

0 

0 

0 

0  ■ 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

HISC  LD 
t>  H0TH20 

0 

0  0  O’ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

IlISC  LD 

P  CHILL 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0  0.0  0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EQ1161 

kEC 

0 

AIR-CLD  COND  COMP  <15 
0  0  0 

TONS 

821 

1477 

1670 

1599 

795 

0 

0 

0 

6,362 

r 

0.0 

0.0  0.0  0.0 

6.4 

6.7  ■ 

6.9 

6.7 

6.5 

0.0 

0.0 

0.0 

6.9 

^5200 

kEC 

0 

CONDENSER  FANS 

0  0  0 

71 

.  133 

165 

147 

72 

0 

0 

0 

588 

liK 

0.0 

0.0  0.0  0.0 

0.6 

0.7 

0.7 

0.7 

0.6 

0.0 

0.0 

0.0 

0.7 

EQ5303 

ELEC 

0 

CONTROLS 

0  0  0 

73 

79 

84 

83 

66 

0 

0 

0 

385 

0.0 

0.0  0.0  0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

EQ1161 

ELEC 

0 

AIR-CLD  COND  COMP  <15  TONS 

0  0  0  160 

229 

290 

250 

155 

0 

0 

0 

1,083 

PK 

0.0 

0.0  0.0  0.0 

2.6 

2.7 

2.8 

2.7 

2.6 

0.0 

0.0 

0.0 

2.8 

EQ5200 

ELEC 

0 

CONDENSER  FANS 

0  0  0 

14 

21 

28 

23 

14 

0 

0 

0 

101 

Pk 

0.0 

0.0  0.0  0.0 

0.2 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.2 

EQ5303 

CONTROLS 

Trane  Air  Conditioning  Economics 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WEATHERSTRIP  &  CAULKING 


;elec 

0 

0 

0 

0 

57 

66 

60 

69 

52 

0 

0 

0 

304 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

197 

197 

179 

206 

179 

0 

0 

0 

958 

PK 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.9 

2  ; 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  1 

EQ2102 

PURCHASED  OIST.  HOT  WATER 

p  HOTH20 

176 

164 

59 

12 

0 

0 

0 

0 

0 

8 

41 

137 

597 

PK 

1.1 

1.1 

1.1 

i.l 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

1.1 

1.1 

1.1 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP 

C.V, 

ELEC 

23 

23 

10 

2 

0 

0 

0 

0 

0 

1 

7 

21 

87 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Trane  Air  Conditioning  Economics 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
WEATHERSTRIP  &  CAULKING 

I 

- T . . . . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  32.5  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 


Eqp. 

Utility 

Percnt 

Ref. 

Equipment 

Demand 

Of  Tot 

Nuffl. 

Code  Name 

Equipment  Description 

(kW) 

(%) 

Cooling  Equipment 

1 

EQ1161 

AIR-CLO  COND  COMP  <15  TONS 

7.9 

24.29 

2 

j  EQ1161 

AIR-CLD  COND  COMP  <15  TONS 

3.3 

10.08 

Sub  T( 

ital 

11.2 

34.37 

Sub  T( 

ital 

0.0 

0.00 

Air  M(j)ving  Equipinent 

1 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

0.9 

2.76 

Sub  Tc 

ital 

0.9 

2.76 

Sub  T( 

ital 

0.0 

0.00 

Miscei 

laneous 

LighI 

ts 

20.4 

62.87 

Base 

Utilities 

0.0 

0.00 

Misc 

Equipment 

0.0 

0.00 

Sub  Total 

1 

20.4 

62.87 

Grand  Total 


I 


32.5  100.00 


I 


TranelAir  Conditioning  Economics 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  330 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 

Winter  Clearness  Number: 

Summer  Design  Dry  Bulb: 

Summer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 

Latent  Heat  factor: 

Enthalpy  Factor: 


Time/Date  Program  was  Run: 
Dataset  Name: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in.  Hg) 

1.00 
1.00 
92  (F) 

72  (F) 

4  (F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 

4.4519  (Lb-min./hr/cuft) 

To  September 
To  December 
CLTD/CLF  (Transfer  Function  Method) 

10:34:47  12/27/93 

CB330  .TM 


j  Design  Simulation  Period:  May 
i  System  Simulation  Period:  January 
Cooling  Load  Methodology: 


Trane  Air  Conditioning  Economics 
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AIRFLOW  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

. Mam  — 

Cooling  Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Nufuber  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  sz 

0 

4,182 

4,196 

4,866 

670 

0 

272 

2  RAO 

0 

0 

0 

0 

670 

0 

0 

3  COMP 

0 

1,460 

1,460 

1,604 

144 

0 

0 

Totals 

0 

5,642 

5,656 

6,470 

1,484 

0 

272 

CAPACITY  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

- 1-— . — .  SYSTEM  SUMMARY . . 

!  (Design  Capacity  Quantities) 

!  . Cooling . Heating 


Systen 

System 

Main  Sys. 
Capacity 

Aux.  Sys. 
Capacity 

Opt.  Vent 
Capacity 

Cooling 

Totals 

Main  Sys. 
Capacity 

Aux.  Sys. 
Capacity 

Preheat 

Capacity 

Reheat 

Capacity 

Humidif. 

Capacity 

Opt.  Vent 
Capacity 

Heating 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(8tuh) 

(Btuh) 

(8tuh) 

(Btuh) 

(Btuh) 

(8tuh) 

(Btuh) 

1 

SZ 

7.8 

0.0 

0.0 

7.8 

-260,273 

0 

0 

0 

0 

0 

-260,273 

RAD 

0.0 

0.0 

0.0 

0.0 

-122,302 

0 

0 

0 

0 

0 

-122,302 

5 

COMP 

1.6 

0.0 

0.0 

1.6 

-20,496 

0 

0 

-5,402 

0 

0 

-20,496 

Totals 

9.4 

0.0 

0.0 

9.4 

-403,071 

0 

0 

-5,402 

0 

0 

-403,071 

1 

The  building  peaked  at  hour 

16  month 

7  with  a  capacity  of 

9.1  tons 

ENGINtERING  CHECKS  -  ALTERNATIVE  3  '  ' 

REPLACE  FLUORESCENT  LAMPS 

. r .  ENGINEERING  CHECKS 


Systeii 

Main/ 

System 

Percent 

Outside 

Cfm/ 

-  Cooling 

Cfm/ 

1 . . 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

.  Sq  Ft 

Sq  Ft 

i 

i 

Main 

SZ 

0.00 

1.32 

536.6 

405.2 

29.61 

1.33 

-82.42 

3,158 

i 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-38.73 

3,158 

3 

Main 

COMP 

0.00 

4.04 

885.9 

219.1 

54.78 

4.04 

-56.78 

361 

Trane  ftir  Conditioning  Economics 
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System  1  Peak  SZ  -  SINGLE  ZONE 


utunttntnntunnn  COOLING  COIL  PEAK  tttntuntnuunntunnnu  CLG  SPACE  PEAK  «»»***i:*^:***  HEATING  COIL  PEAK  nmm 
Peaked  at  Time  ”>  Ho/Hr;  7/16  *  No/Hr:  7/16  *  Mo/Hr;  13/  1 


Outside  Air  :=> 

OADB/WB/HR:  ' 

91/  73/  98.0 

* 

i 

OADB:  ' 

91  )|: 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(5i)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0,00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

28,983 

0 

28,983 

30.99 

t 

30,911 

41.22  * 

0 

0 

0.00 

Glass  Cond 

5,602 

0 

5,602 

5.99 

i 

5,256 

7.01  * 

-30,411 

-30,411 

11.68 

Wall  Cond 

23,116 

0 

23,116 

24.72 

t 

23,168 

30.90  * 

-45,240 

-45,240 

17.38 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

25,084 

25,084 

26.82 

t 

9,717 

12.96  * 

-46,651 

-46,651 

17.92 

Sub  Total") 

82,785 

0 

82,785 

88.52 

t 

69,051 

92.08  * 

-122,302 

-122,302 

46.99 

Internal  Loads 

* 

t 

Lignts 

24,816 

0 

24,816 

26.54 

% 

24,822 

33.10  * 

0 

0 

0.00 

People 

6,217 

6,217 

6.65 

2,902 

3.87  * 

0 

0 

0.00 

Mis' 

c 

9,778 

0 

0 

9,778 

10.46 

t 

9,778 

13.04  * 

0 

0 

0.00 

Sub 

Total") 

40,810 

0 

0 

40,810 

43.64 

t 

37,502 

50.01  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

o.oc 

Outsii 

be  Air 

0 

0 

0 

0 

0.00 

0 

0.00  ^ 

0 

0 

0.00 

Sup. 

Heat 

1,487 

1.59 

* 

0.00  * 

0 

0.00 

Ret. 

■an  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

o.oc 

Duct 

ieat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

OV/UN 

)R  Sizing 

-31,564 

-31,564 

-33.75 

t 

-31,564 

-42.09  * 

-137,970 

-137,970 

53.01 

Exhau 

it  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

TeriJiihal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand 

Total") 

92,032 

0 

0 

93,519 

100.00 

t 

74,989 

100.00  ♦ 

-260,272 

-260,272 

100.00 

A  nrAP 

i 

UUULinb  UUiL  OLLtl-llUH - 

HH  unS 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(t) 

I  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3,158 

Main  cj 

ig  7.8 

93.5 

75.4 

4,182 

75.0  62, 

.4  66. 

5 

58.2  54.9 

60.6 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

,0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Ve 

t  0.0 

0.0 

0.0 

0 

0.0  0.0  ■  0. 

0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals 

1 

7.8 

93.5 

Wall 

2,576  438  17 

_ j 

L_-.-_-UCAT  T  UP  PPTI  CCI  rPTTnU------ 

ATHCl  niJO  { 

CUPTUCrOTUP  PUCPI/P 

/  r*  \ 

- ntHliPlb  CUiL  ocLtlllUIi - 

^nlKi  LUnO  V C T (11  j 

-  — CnblnttKlnb 

•itnKLKHiUKti)  rj  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

1 

1 

(Mbh) 

(cfm) 

Deg  f 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.32 

SADB  58.5 

125.0 

Main  HI 

[g  -260.3 

4,196 

68.0 

125.0 

Infil 

670 

670  Clg  Cfm/Ton 

536.62 

Plenum  75.0 

68.0 

Aux  Ht 

;g  0.0 

0 

0.0 

0.0 

Supply 

4,182 

4,196  Clg  Sqft/Ton 

405.22 

Return  75.0 

68.0 

Preheai 

1  -0.0 

4,. 

182 

68.0 

58.2 

Mincfm 

0 

0  Clg  Btuh/Sqft 

29.61 

Ret/OA  75.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

3,987 

4,196  No. 

People 

13 

Runarnd  75.0 

68.0 

Humidii 

f  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fr 

1  MtrTD  0.1 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rffl  Exh 

272 

0  Htg  Cfra/SqFt 

1.33 

Fn  BldTD  0,1 

0.0 

Total 

:  -260.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-82.42 

Fr 

1  Frict  0.2 

0.0 

Trane,  Air  Conditioning  Economics 
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System  2  Block  RAO  -  RADIATION 

uttnnnmnttunntt  COOLING  COIL  PEAK  nnnnnnnntnntntnnnt  CLG  SPACE  PEAK  tntnunu  HEATING  COIL  PEAK  tttttnt 


Peaked  at  Time  : 

Mo/Hr:  0/  0 

* 

Ho/Hr; 

0/  0 

* 

Ho/Hr:  : 

13/  1 

Outside  Air  "> 

OADB/HB/HR: 

0/  0/  0.0 

* 

t 

OADB: 

0 

t 

t 

OADB: 

4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak  Coil 

Peak  Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot 

t 

Space  Sens  Tot  Sens  Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(i) 

t 

(Btuh) 

w 

t 

(Btuh)  (Btuh)  {%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0  0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0  0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0  0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-30,411  -30,411  24.87 

Hall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-45,240  -45,240  36.99 

Partition 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0  0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0  0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

* 

-46,651  -46,651  38.14 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-122,302  -122,302  100.00 

Internal  Loads 

t 

t 

Lignts 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0  0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

0 

0  0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0  0.00 

Sub!  Total-) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0  0.00 

Ceili|ig  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0  0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0  0.00 

Sup.  -an  Heat 

0 

0.00 

t 

0.00 

t 

0  0.00 

Ret.  -an  Heat 

0 

0 

0.00 

t 

0.00 

t 

0  0.00 

Duct  Teat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0  0.00 

0V/UN)R  Sizing 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0  0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

0  0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

t 

0.00 

t 

t 

0  0.00 

Grand  Total-) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-122,302  -122,302  100.00 

COOLING  COIL  SELECTION— . — - . . . --AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/HB/HR 

Gross  Total  Glass  (sf) 

(U 

(Tons) 

(Mbh)  (Mbh) 

(cfm)  . 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

3,158 

Main  C 

ig 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  C 

^9 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vei 

It 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals; 

0.0 

0.0 

Hall 

2,576 

438 

17 

i 

i 

_ UCATTMr  PnT!  CCI  COTTHKi _ 

.ATDCI  nidC  ( 

--CWOT  WCCOT wr 

--TrMncnATnnrc  fc\ _ 

! 

ntnilnu  vUIL  uLLLUliUn 

HlKrLUWo 

ClTOl  MLCKinb 

CntCAO — 

—  1  tnrcKfllUKtl}  HI  — 

j 

-  i 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

i 

i 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

Main  Htg 

-122.3 

0 

0.0 

0.0 

Infil 

0 

670 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  H| 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheaj 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68. C 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidil 

f 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  \  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total  ^ 

-122.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-38.73 

Fn  Frict 

0.0 

O.C 

Trane  Air  Conditioning  Economics 
By:  Ijrane  Customer  Direct  Service  Network 

System  3  Peak  COMP  -  COMPUTER  ROOM  UNIT 

COOLING  COIL  PEAK  unnniutntttnnnntntnt  CLG  SPACE  PEAK  ntnttnnt  HEATING  COIL  PEAK  nttttn 
Peaked  at  Time  ">  Mo/Hr:  7/14  *  Mo/Hr;  7/16  *  Mo/Hr;  13/  1 


Outside  Air  :=> 

OADB/WB/HR:  ' 

m  74/105.0 

* 

t 

OAOB: 

91  ^ 

X 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Stub) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Roof  Cond 

836 

0 

836 

4.23 

t 

i,C50 

6.36  * 

-904 

-904 

5.99 

Glass  Solar 

1,800 

0 

1,800 

9.10 

t 

1,500 

9.08  * 

0 

0 

0.00 

Glass  Cond 

406 

0 

406 

2.05 

t 

437 

2.64  * 

-2,084 

-2,084 

13.81 

Hal 

1  Cond 

1,152 

0 

1,152 

5.83 

t 

1,085 

6.57  * 

-2,043 

-2,043 

13.54 

Partition 

0 

0 

0,00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

4,885 

4,885 

24.70 

X 

2,437 

14.75  * 

-10,063 

-10,063 

66.67 

Sub  Total::) 

9,079 

0 

9,079 

45.91 

X 

6,510 

39.40  * 

-15,094 

-15,094 

100.00 

Inten 

nal  Loads 

X 

t 

Lig'hts 

1,313 

0 

1,313 

6.64 

X 

1,377 

8.34  * 

0 

0 

0.00 

People 

1,887 

1,887 

9.54 

X 

928 

5.62  * 

0 

0 

0.00 

Mis 

c 

7,289 

0 

0 

7,289 

36.86 

X 

7,708 

46.65  * 

0 

0 

0.00 

SubI  Total::) 

10,489 

0 

0 

10,489 

53.04 

X 

10,014 

60.60  * 

0 

0 

o.oc 

Ceiling  Load 

0 

0 

0 

0.00 

X 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

X 

0 

0.00  t 

0 

0 

0.00 

Sup. 

Fan  Heat 

208 

1.05 

X 

0.00  * 

0 

0.00 

Ret. 

Pan  Heat 

0 

0 

0.00 

X 

0.00  * 

0 

0.00 

Duct 

iieat  Pkup 

0 

0 

0.00 

X 

0.00  * 

0 

0.00 

0V/UN)R  Sizing 

0 

0 

0.00 

X 

0 

0.00  * 

0 

0 

0.00 

Exhauk  Heat 

0 

0 

0 

0.00 

X 

0.00  * 

0 

0.00 

Termiliat  Bypass 

1 

0 

0 

0 

0.00 

X 

X 

0.00  * 

X 

0 

0.00 

Grand 

Total::) 

19,568 

0 

0 

19,776 

100.00 

X 

16,523 

100.00  * 

-15,094 

-15,094 

100.00 

.  AnCAO 

CUULiMu  UUXL  olLlUIiLIi'I 

n  KCnb 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

.  Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

361 

Main  C^ 

Ig  1.6 

19.8 

16.3 

1,460 

75.0  65 

.2  79.9 

64.5  61.0 

76.9 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Ve 

It  0.0 

0.0 

0.0 

0 

0.0  0 

.0  •  0, 

.0 

0.0  0.0 

0.0 

Roof 

361 

0  0 

Totals 

1 

1.6 

19.8 

Nall 

556  30  5 

i 

1 

UTATTUP  f'nTf  eci  mTnWw--...-- 

ATociniiip  f 

rumiccoTU/'  f^ucrvo 

1 

nuHiinb  UUiL  juLLLIlUn 

- rftiKrLUWb  (CTfll) 

-  -“thbintcKlnb  tntblNb"" 

"IcnPcKAlUKES 

1 

i 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

looting 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

! 

1 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

4.04  SADB  64.6 

77.5 

Main  HI 

;g  -20.5 

1,460 

64.6 

77.5 

Infil 

144 

144  Clg  Cfm/Ton 

885.92  Plenum  75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

1,460 

1,460  Clg  Sqft/Ton 

219.05  Return  75.0 

68.0 

Preheal 

1  -0.0 

1,460 

68.0 

64.5 

Mincfm 

0 

1,460  Clg  Btuh/Sqft 

54.78  Ret/OA  75.0 

68.0 

Reheat] 

-5.4 

1, 

460 

64.6 

68.0 

Return 

1,460 

1,460  No, 

.  People 

4  Runarnd  75.0 

68.0 

Humidii 

f  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  X  OA 

0.0  Fn  MtrTD  0,0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rffl  Exh 

0 

0  Htg  Cfm/SqFt 

4.04  Fn  BldTO  0.0 

0.0 

Total 

i  -20.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-56.78  Fn  Frict  0.1 

0.1 
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Trane, Air  Conditioning  Economics 

By:  Tpane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


BUILDING  U-VALUES 


Room 

Room 

- HOOlli  U''VdlUeS  — 

(8tu/hr/sqft/F) 

Mass 

Capac. 

Room 

Suflifnr 

Wintr 

Summr 

wintr 

(lb/ 

(Btu/ 

Number  Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1  MEN 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

226.9 

49.13 

2  WOMEN 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

164.8 

35.62 

3  ENGR  RESOURCES 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

74.0 

15.86 

4  OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

5  ENTRANCE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.8 

4,63 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.343 

0.000 

80.5 

17.24 

6  PRINT  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

20.8 

4.07 

1 

1  ENGINEERING 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.53 

1 

)  HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

i 

?  OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.036 

0.316 

0.000 

18.5 

3.63 

K 

)  RECEPTION 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

1 

[  OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.6 

3.65 

li 

[  SECRETART 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.5 

4.57 

Zone 

^  2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.51 

Systei 

B  1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.331 

0.000 

47.8 

10.07 

MEN 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

226.9 

49.13 

WOMEN 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

164.8 

35.62 

ENGR  RESOURCES 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.357 

0.000 

74.0 

15.86 

1  OFFICE 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

5  ENTRANCE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.8 

4.63 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000' 

0.000 

0.000 

1.040 

1.086 

0.348 

0.000 

80.5 

17.24 

PRINT  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

20.8 

4.07 

'  ENGINEERING 

0.000 

0.000 

0.000’ 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.53 

i  HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

< 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.5 

3.63 

10  RECEPTION 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

li  OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

18.6 

3.65 

li 

SECRETARY 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

23.5 

4.57 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.316 

0.000 

17.9 

3.51 

System  2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.331 

0.000 

,  47.8 

10.07 

13  COMPUTER  ROOM 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.061 

0.000 

28.9 

6.33 

Zone 

1  3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.061 

0.000 

28.9 

6.33 

System  3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.061 

0.000 

28.9 

6.33 

Building 

0.000 

0.000 

0.000 

0.000 

0.039 

1.040 

1.086 

0.301 

0.000 

46.7 

9.87 
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BUILDING  AREAS  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


BUILDING  AREAS 


Number  of 

Floor 

Area/Dupl 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Nindow 

Kin 

Net  Hall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/K1 

Area 

Number  Description 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(i) 

(sqft) 

1  MEN 

1 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2  WOMEN 

1 

1 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

3  ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

4  OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

5  ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone 

•  1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

1 

6  PRINT  ROOM 

1 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

p  ENGINEERING 

1 

1 

657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

B  HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

9  OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

1 

b  RECEPTION 

1 

1 

105 

105 

0 

0 

0 

0 

0 

0 

0 

0 

1 

i  OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

1 

b  SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone 

2  Total/Ave. 

1,649 

0 

0 

0 

0 

0 

224 

16 

1,194 

Syste 

II  1  Total/Ave. 

3,158 

0 

0 

0 

0 

0 

438 

17 

2,139 

i  MEN 

1 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2  WOMEN 

1 

1 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

b  ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

4  OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

b  ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone 

1  Total/Ave. 

■  1,509 

0 

0 

0 

0 

0 

214 

18 

945 

5  PRINT  ROOM 

1 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

1  ENGINEERING 

1 

1 

■  657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

B  HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

1 

OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

10  RECEPTION 

1 

1 

105 

.  105 

0 

0 

0 

0 

0 

0 

0 

0 

li  OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

l: 

^  SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone 

2  Total/Ave. 

1,649 

•  0 

0 

0 

0 

0 

224 

16 

1,194 

Systei 

ii  2  Total/Ave. 

3,158 

0 

0 

0  . 

0 

0 

438 

17 

2,139 

13  COMPUTER  ROOM 

1 

1 

361 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Zone 

3  Total/Ave. 

361  , 

0 

0 

0 

0 

361 

30 

5 

526 

System  3  Total/Ave. 

361 

0 

0 

0 

.  0 

361 

30 

5 

526 

Building 

6,677 

0 

0 

0 

0 

361 

905 

16 

4,803 

I 


I 


Trane  Air  Conditioning  Economics 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

. r . ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.039  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.418  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  --  0.396  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  2.14  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  29. 8i  (Btu/Hr/Sq  ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

"  Cooling  Load  ■ 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

0  *  S 

(Ton) 

0.5 

(%) 

0 

0 

(Btuh) 

-20,424 

(^.) 

40 

881 

(Cfm) 

282.8 

(%) 

0 

0 

(Cfm) 

0.0 

W 

0 

0 

5  - 

10 

0.9 

6 

58 

-40,847 

35 

782 

565.6 

0 

0 

0.0 

0 

0 

10  - 

15 

1.4 

0 

4 

-61,271 

9 

211 

848.4 

0 

0 

0.0 

0 

0 

15  - 

20 

1.9 

5 

56 

-81,695 

5 

106 

1,131.2 

0 

0 

0.0 

0 

0 

20  - 

25 

2.4 

6 

60 

-102,118 

2 

36 

1,414.0 

0 

0 

0.0 

0 

0 

25  - 

30 

2.8 

2 

16 

-122,542 

9 

208 

1,696.8 

0 

0 

0.0 

0 

0 

30  - 

35 

3.3 

0 

4 

-142,966 

0 

0 

1,979.6 

0 

0 

0.0 

0 

0 

35  -  ' 

40 

3.8 

4 

42 

-163,389 

0 

0 

2,262.4 

0 

0 

0.0 

0 

0 

40  - 

45 

4.2 

4 

45 

-183,813 

0 

0 

2,545.2 

0 

0 

0.0 

0 

0 

45  - 

50 

4.7 

5 

52 

-204,237 

0 

0 

2,828.0 

0 

0 

0.0 

0 

0 

50  - 

55 

5.2 

7 

75 

-224,660 

0 

0 

3,110.8 

0 

0 

0.0 

0 

0 

55  - 

60 

5.7 

7 

73 

-245,084 

0 

0 

3,393.6 

0 

0 

0.0 

0 

0 

60  - 

65 

6.1 

7 

69 

-265,508 

0 

0 

3,676.4 

0 

0 

0.0 

0 

0 

65  - 

70 

6.6 

15 

159 

-285,931 

0 

0 

3,959.2 

0 

0 

0.0 

.  0 

0 

70  - 

75 

7.1 

7 

77 

-306,355 

o’ 

0 

4,242.0 

0 

0 

0.0 

0 

0 

75  - 

80 

7.6 

6 

65 

-326,779 

0 

0 

4,524.8 

0 

0 

0.0 

0 

0 

80  - 

85 

8.0 

5 

48 

-347,202 

0 

0 

4,807.6 

0 

0 

0.0 

0 

0 

85  - 

90 

8.5 

4 

43 

-367,626 

0 

0 

5,090.4 

0 

0 

0.0 

0 

0 

90  ' 

95 

9.0 

0 

0 

-388,050 

0 

0 

5,373.2 

0 

0 

0.0 

0 

0 

95  -  : 

,00 

9.4 

9 

95 

-408,473 

0 

0 

5,656.0 

100 

1,070 

0.0 

0 

0 

Hours 

Off 

0.0 

0  7, 

,714 

0 

0 

6,536 

0.0 

0 

7,690 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 
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BUILDING  TEMPERATURE  PROFILES  *  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

- r . . . . BUILDING  TEMPERATURE  PROFILES 


Temperature  . - .  lone  Number  - 

Range  12123 

(f) 

Max.  Temp.  88.9  90.1  109.8  115.5  94.1 

Mo. /Hr.  7  21  7  21  7  18  7  19  10  17 
Day  Type  41211 

.  Number  of  Hours 

Above  100  0  0  1,952  1,000  0 

95-100  0  0  682  722  0 

90  -  95  0  0  401  680  68 


85 

-  90 

349 

226 

637 

613 

432 

80j 

-  85 

1,538 

1,250 

374 

437 

1,574 

75I 

-  80 

2,201 

1,789 

78 

415 

1,885 

70| 

-  75 

250 

724 

632 

712 

918 

65 

-  70 

1,033 

589 

1,985 

1,354 

703 

60I 

-  65 

346 

742 

878 

666 

655 

-  60 

1,441 

633 

455 

767 

735 

50- 

-  55 

476 

940 

686 

1,394 

557 

Be 

low  50 

1,126 

1,867 

0 

0 

1,233 

Min. 

Temp. 

39.0 

30.4 

55.0 

55.0 

30.5 

M 

3. /Hr. 

2  7 

2  9 

1  11 

1  5 

2  9 

Da 

Type 

5 

4 

3 

1 

4 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

- r . - . MONTHLY  ENERGY  CONSUMPTION . 


Tranej  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


ELEC 

DEMAND 

HOT  WTR 

HOT  W  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

3,469 

18 

215 

1 

Feb 

3,141 

18 

207 

1 

March 

3,782 

18 

84 

1 

April 

3,281 

18 

20 

1 

May 

4,774 

29 

0 

0 

June 

5,643 

30 

0 

0 

July 

5,841 

30 

0 

0 

Aug 

6,005 

30 

.  0 

0 

Sept 

4,438 

29 

0 

0 

Oct 

1  3,608 

18 

16 

1 

Nov 

'  3,286 

18 

55 

1 

Dec  I 

3,303 

18 

169 

1 

Total! 

50,571 

30 

766 

1 

Build 

ing  Energy  Consumption  : 

37, 

315  (Btu/Sq 

Ft/Year) 

Sourci 

B  Energy  Consumption  : 

92. 

843  (Btu/Sq 

Ft/Year) 

Floor  Area  =  6,677  (Sq  Ft) 


i 

f 

i 


j 


I 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

.  I 

- r . . . - . EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar  Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

3442 

3114 

3769  3278 

3606 

3606 

3278 

3769 

3278 

3606 

3278 

3278 

41,300 

PK 

17.9 

17.9 

17.9  17.9 

17.9 

17.9 

17.9 

17.9 

17.9 

17.9 

17.9 

17.9 

17.9 

1 

MISC  LO 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

i 

flisc  LO 

ilL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

\  STEAM 

0 

0 

0  0 

0  ■ 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

IlISC  LD 

HOTH20 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

jllSC  LO 

P  CHILL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(k 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

bll61 

AIR- 

■CLO  CONO  COMP  <15 

TONS 

(lec 

0 

0 

0  0 

659 

1335 

1749 

1489 

663 

0 

0 

0 

5,895 

|k 

0.0 

0.0 

0.0  0.0 

6.4 

6.7 

6.9 

6.7 

6.5 

0.0 

0.0 

0.0 

6.9 

1 

^5200 

CONDENSER  FANS 

ELEC 

0 

0 

0  0 

58 

.  119 

173 

136 

62 

0 

0 

0 

550 

PK 

1 

0.0 

0.0 

0.0  0.0 

0.6 

0.7 

0.7 

0.7 

0.6 

0.0 

0.0 

0.0 

0.7 

1 

EQ5303 

CONTROLS 

Plec 

0 

0 

0  0 

62 

73 

89 

82 

62 

0 

0 

0 

367 

|k 

0.0 

0.0 

0.0  0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

2 

EQ1161 

AIR-CLD  CONO  COMP  <15 

TONS 

ELEC 

0 

0 

0  0 

134 

228 

285 

233 

134 

0 

0 

0 

1,014 

PK 

0.0 

0.0 

0.0  0.0 

2.6 

2.7 

2.8 

2.7 

2.6 

0.0 

0.0 

0.0 

2.8 

2 

EQ5200 

CONDENSER  FANS 

Elec 

0 

0 

0  0 

12 

20 

28 

22 

13 

0 

0 

0 

96 

PK 

0.0 

0.0 

0.0  0.0 

0.2 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.2 

2  E05303  CONTROLS 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


1 

ELEC 

0 

0 

0 

0 

45 

65 

60 

68 

47 

0 

0 

0 

284 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V, 

ELEC 

0 

0 

0 

0 

197 

197 

179 

206 

179 

0 

0 

0 

958 

PK 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.9 

2  ; 

E04003 

FC 

CENTRIF. 

FAN  C.V, 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2102 

PURCHASED  OIST.  HOT 

WATER 

P  H0TH20 

215 

207 

84 

20 

0 

0 

0 

0 

0 

16 

55 

169 

766 

PK 

1.2 

1.2 

1.2 

1.2 

0.0 

0.0 

0.0 

0.0 

0.0 

1.2 

1.2 

1.2 

1.2 

1 

EQ5020 

HEAT  WATER  1 

CIRC.  PUHP  C.V. 

ELEC 

28 

27 

13 

3 

0 

0 

0 

0 

0 

2 

8 

25 

106 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Trane. Air  Conditioning  Economics 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

- 1 . - . . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 


Peak  Value  30.0  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  l5  Month  7 

Eqp.  ; 

Ref.  Equipment 

Num.  Code  Name 

Cooling  Equipment 


Equipment  Description 


1  : 

2  I 

Sub  Total 
Sub  Total 
Air  Moving  Equipment 
1 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc; Equipment 
Sub  Tkal 


EQ1161  AIR-CLO  COND  COMP  <15  TONS 

EQ1161  AIR-CLO  COHO  COMP  <15  TONS 


Grand 


Total 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


Utility  Percnt 
Demand  Of  Tot 
(kW)  (%) 


7.9  26.32 

3.3  10.94 

11.2  37.26 

0.0  0.00 

0.9  2.99 

0.9  2.99 

0.0  0.00 


17.9  59.76 
0.0  0.00 
0.0  0.00 
17.9  59.76 


30.0  100.00 


! 


V  600 
PAGE  42 


I 


Tran^  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


** 

I 

** 

** 

TRACE 

6  0  0 

ANALYSIS 

** 

u 

n 

n 

by 

n 

n 

u 

ttttiutiiittttttttttttttitutnttiuitunmttttuuttuuwtttuittttntt 

uuttttttttttttttwtttttttttttttttutttttttuuuutnutttttuttttuttutt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  330 


Weather  File  Code: 

CARLISLE 

Location: 

ENERGY 

SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Humber: 

1.00 

Winter  Clearness  Number: 

LOO 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

L0882 

(B.tu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  function  Method) 

Time/Date  Program  was  Run: 

10:52:17 

12/27/93 

Dataset  Name: 

CB330 

.TM 

i 


i 


I 
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AIRFLOW  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


S  Y  S  T  E  H  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfffl) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

i  SZ 

0 

4,182 

4,196 

4 , 866 

670 

0 

272 

2  RAO 

0 

0 

0 

0 

670 

0 

0 

3  COMP 

0 

1,460 

1,460 

1,604 

144 

0 

0 

Totals 

0 

5,642 

5,656 

6,470 

1,484 

0 

272 

CAPACITY  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

- 1 . SYSTEM  SUMMARY . 

I  (Design  Capacity  Quantities) 

I  . . - . Cooling . — . -  . . . . - . Heating 


Main  Sys. 

Aux,  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys, 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

Systeii  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

S2 

7.8 

0,0 

0.0 

7.8 

-260,273 

0 

0 

0 

0 

0 

-260,273 

I  RAO 

0.0 

0.0 

0.0 

0.0 

-122,302 

0 

0 

0 

0 

0 

-122,302 

3  COMP 

1.6 

0.0 

0.0 

i.6 

-20,289 

0 

0 

-5,194 

0 

0 

-20,289 

Totali 

1 

9.5 

0.0 

0.0 

9.5 

-402 , 864 

0 

0 

-5,194 

0 

0 

-402,864 

1 

1 

The  building  peaked  at'  hour 

16  month 

7  with  a  capacity  of 

9.2  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


ENGINEERING  CHECKS 


Percent 

-  Cooling  - 

—  Heating  — 

Systei 

1  Main/ 

System 

Outside 

Cfm/ 

cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

,  Sq  Ft 

Sq  Ft 

i 

i 

1  Main 

SZ 

0.00 

1.32 

533.0 

402.5 

29.82 

1.33 

-82.42 

3,158 

r 

L 

!  Main 

RAO 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-38.73 

3,158 

Vi 

t  Main 

COMP 

0.00 

4.04 

896.3 

221.6 

54.15 

4.04 

-56.20 

361 
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System  '  1  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  tnntnutunnnntutnntn  CLG  SPACE  PEAK  nnttnttn  HEATING  COIL  PEAK  mttttt 
Peaked  at  Time  ")  Mo/Hr:  7/16  *  Ho/Hr:  7/16  *  Mo/Hr:  13/  1 


Outside  Air  "> 

0ADB/W8/HR:  91/  73/  98.0 

* 

t 

OADB: 

91  * 

* 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^.) 

* 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

28,983 

0 

28,983 

30.78 

t 

30,911 

40.87  * 

0 

0 

0.00 

Glass  Cond 

5,602 

0 

5,602 

5.95 

t 

5,256 

6.95  * 

-30,411 

-30,411 

11.68 

Nal 

Cond 

23,116 

0 

23,116 

24.55 

% 

23,168 

30.63  * 

-45,240 

-45,240 

17.38 

Partition 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

25,034 

25,084 

26.64 

t 

9,717 

12.85  * 

-46, 

651 

-46,651 

17.92 

Sub  Total::) 

82,785 

0 

82,785 

87.92 

t 

69,051 

91.30  * 

-122,302 

“122,302 

46.99 

Internal  Loads 

t 

* 

Ligpts 

21,033 

0 

21,033 

22.34 

t 

21,039 

27.82  * 

0 

0 

0.00 

People 

6,217 

6,217 

6.60 

t 

2,902 

3.84  * 

0 

0 

0.00 

Mis( 

9,778 

0 

0 

9,778 

10.38 

t 

9,778 

12.93  * 

0 

0 

0.00 

SublTotal^o 

37,028 

0 

0 

37,028 

39.32 

% 

33,718 

44.58  * 

0 

0 

0.00 

Ceiliijig  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  1 

’an  Heat 

1,487 

1.58 

t 

0.00  * 

0 

0.00 

Ret. 

an  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  ! 

ieat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

-27,140 

-27,140 

-28.82 

t 

-27,140 

-35.89  * 

-137,970 

-137,970 

53.01 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Termiiial  Bypass 

1 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Grand 

Total::) 

92,673 

0 

0 

94,160 

100.00 

75,630 

100.00  * 

“260,272 

-260,272 

100.00 

Anni 

TKir*  rntt  ci 

rt  r/^T rnii _ 

-APPAQ-------- 

UUULintl  OLLLOIlUrt - 

nKun  j 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3, 

158 

Main  Clg  7.8 

94.2 

76.1 

4,182 

75.0  62 

.4  66.5 

58.1  54.8 

60.6 

Part 

0 

Aux  C' 

g  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Ve^ 

t  0.0 

0.0 

0.0 

0 

0.0  0.0  •  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals 

7.8 

94.2 

Hall 

2,576  438  17 

--UTATTUr  /'nil  CCI  Cf'TTflU _ 

-.ww--~«_ATOCJ  niiJC 

_ rwriucroTUf'  rurri^C-- 

-TTMOrDATIIOCC 

1  trirLKH  1  Untg  / 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.32 

SADB  58.4 

125.0 

Main  Htg  -260.3 

4,196 

68.0 

125.0 

Infil 

670 

670  Clg  Cfm/Ton 

532.96 

Plenum  75.0 

68.0 

Aux  Ht 

g  0.0 

0 

0.0 

0.0 

Supply 

4,182 

4,196  Clg  Sqft/Ton 

402.46 

Return  75.0 

68.0 

Preheat 

-0.0 

4, 

182 

68.0 

58.1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

29.82 

Ret/OA  75.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

3,987 

4,196  No 

People 

13 

Runarnd  75.0 

68.0 

Humidil 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.1 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

272 

0  Htg  Cfm/SqFt 

1.33 

Fn  BldTD  0.1 

0.0 

Total 

-260.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-82.42 

Fn  Frict  0.2 

0.0 

Trane, Air  Conditioning  Economics 
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System  2  Block  RAO  -  RADIATION 

tnnwtnnntnnntn  COOLING  COIL  PEAK  mmntnutnnnntntnun  CLG  SPACE  PEAK  nnnmtn  HEATING  COIL  PEAK  ******** 
Peaked  at  Time  ">  Mo/Hr:  0/0  *  Ho/Hr:  0/0  *  Ho/Hr:  13/1 


Outside  Air  — > 

OADB/WB/HR: 

0/  0/  0.0 

t 

0AD8: 

0  * 
* 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.tLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

c 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-30,411 

-30,411 

24.87 

Wai: 

1  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-45,240 

-45,240 

36.99 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  t 

-46,651 

-46,651 

38.14 

Sub  Total::) 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-122,302 

-122,302 

100.00 

Interfal  Loads 

t 

t 

Ligi 

us 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Nisi 

L 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Subllotal— > 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceilii 

g  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  1 

‘an  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  ( 

'an  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

0V/UN[ 

)R  Sizing 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Exhau^ 

it  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

1 

0 

0 

0 

0.00 

t 

0.00  * 
t 

0 

0.00 

Grand 

Total::) 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-122,302 

-122,302 

100.00 

rnni 

TKir>  pi 

ri  PATTAll 

..AppAC _ 

OUULillVJ  OCUCOilUn 

HKlHO 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf) 

^  iX) 

i  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

.  Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

3,158 

Main  Cl 

g  0.0 

0.0 

0.0 

0 

0.0 

0.0  0, 

.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  cj 

g  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Ve^ 

t  0.0 

0.0 

0.0 

0 

0.0 

0.0  ■  0, 

.0 

0.0 

0.0 

0.0 

Roof 

0 

0  0 

Totals 

0.0 

0.0 

Wall 

2,576  438  17 

i 

^  UTATTUr  /'riTI  CCl  CrTTflM----..- 

-ATDCi  nillC  f 

--CUrTMCCOTVir 

--.TCMoroATiiorc 

-niKI  LUnu  yCifUJ 

tnbintcKinb 

1  LrlrcKH  1  UKtO  / 

1  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type  Clg 

Htg 

:  (Mbh) 

(cfffl) 

Deg  F 

Deg  f 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD6  0.0 

68.1 

Main  Htg  -122.3 

0  0.0 

0.0 

Infil 

0 

670 

Clg  Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Ht 

;g  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat 

•  0.0 

0  0.0 

0,0 

Mincfra 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat 

1  0.0 

0  0.0 

0.0 

Return 

0 

0 

No, 

.  People 

0 

Runarnd  0.0 

68.0 

Humidil 

f  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  81dTD  0.0 

0.0 

Total 

!  -122.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-38.73 

Fn  Frict  0.0 

0.0 
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System  3  Peak  COMP  -  COMPUTER  ROOM  UNIT 

ntninntmnnnunt  COOLING  COIL  PEAK  tuttntn*.unntnnnnuun  CLG  SPACE  PEAK  nnnnntt  HEATING  COIL  PEAK  tmtttt 


Peaked  at  Time  "> 

Mo/Hr:  ' 

7/14 

t 

Mo/Hr: 

7/15  * 

Ho/Hr;  13/  1 

Outside  Air  :=> 

OADB/HB/HR:  ' 

91/  74/105.0 

* 

* 

OADB: 

91  * 

± 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  *  Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  *  Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuhj 

(Btuh) 

(Btuh) 

(Btuh) 

(’k 

* 

(Btuh) 

(%)  *  ■  (Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

836 

0 

856 

4.28 

t 

967 

5.93  * 

-904  -904 

5.99 

Glass  Solar 

1,800 

0 

1,800 

9.21 

* 

1,680 

10.30  * 

0  0 

0.00 

Glass  Cond 

406 

0 

406 

2.08 

t 

434 

2.66  *  -2,084  -2,084 

13.81 

Hall  Cond 

1,152 

0 

1,152 

5.90 

t 

1,143 

7.00  *  -2,043  -2,043 

13.54 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

4,858 

4,858 

24.85 

t 

2,516 

15.42  *  -10,063  -10,063 

66.67 

Sub  Total::) 

9,052 

0 

9,052 

46.31 

* 

6,739 

41.31  *  -15,094  -15,094 

100.00 

Internal  Loads 

i 

t 

Lights 

1,111 

0 

1,111 

5.69 

t 

1,138 

6.98  * 

0  0 

0.00 

People 

1,887 

1,887 

9.65 

t 

898 

5.50  * 

0  0 

0.00 

Misc 

7,289 

0 

0 

7,289 

37.29 

t 

7,540 

46.21  * 

0  0 

0.00 

Sub  Total::) 

10,287 

0 

0 

10,287 

52.63 

t 

9,576 

58.69  * 

0  0 

0.00 

Ceiliig  Load 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

0 

0.00  * 

0  0 

0.00 

Sup.  -an  Heat 

208 

1.06 

* 

0.00  * 

0 

0.00 

Ret.  'an  Heat 

0 

0 

0.00 

0.00  * 

0 

0.00 

Duct  ^eat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNpR  Sizing 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Termiital  Bypass 

0 

0 

0 

0.00 

* 

t 

0.00  * 

* 

0 

0.00 

Grand  Total::) 

19,339 

0 

0 

19,547 

100.00 

16,316 

100.00  *  -15,094  -15,094 

100.00 

i 

OUULlrib  lUlL  OLLtbllurl - 

HKtHO""**’""'' 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR  Gross  Total  Glass  (sf) 

{X) 

1  (Tons) 

(Mbh) 

(fibh) 

(cfm) 

.  Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains  Floor 

361 

Main  cig  1.6 

19.5 

16.1 

1,460 

75.0  65.3  80, 

.2 

64.6  61.1 

77.2  Part 

0 

Aux  clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0  ExFlr 

0 

Opt  Vek  0.0 

0.0 

0.0 

0 

0.0  0 

.0  ■  0.0 

0.0  0.0 

0.0  Roof 

361 

0  0 

Totals! 

19.5 

Hall 

556  30  5 

i 

1  -ucATTu^  rnti  cri  minw - 

_  _  _ATnciniiic  irifrtiX 

curTMccoTM/^  rucrk'c _ 

_ TCMOrDATIIOrO 

.nlKrLUWo  ^CilPj 

-  1 

\  crlrLKH  1  UKLo  / 

1  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  X  OA  0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft  4.04 

SADB  64.7 

77.5 

Main  Htg  -20.3 

1,460 

64.7 

77.5 

Infil 

144 

144  Clg  Cfm/Ton  896.32 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

1,460 

1,460  Clg  Sqft/Ton  221.62 

Return  75.0 

68.0 

Preheap  -0.0 

1,460 

68.0 

64.6 

Mincfm 

0 

1,460  Clg  Btuh/Sqft  54.15 

Ret/OA  75.0 

68.0 

Reheat  i  -5.2 

1,460 

64.7 

68.0 

Return 

1,460 

1,460  No 

.  People  4 

fiunarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA  0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt  4.04 

Fn  BldTD  0.0 

O.C 

Total  •  -20.3 

Auxil 

0 

0  Htg  Btuh/SqFt  -56.20 

Fn  Frict  0.1 

0.1 
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BUILDING  U-VALUES  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

I 

- T .  BUILDING  U-VALUES 


Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room  Summr  Wintr 

Number  Description  Part.  ExFlr  Skylt  Skylt 

1  HEN  0.000  0.000  0.000  0.000 

2  NOMEN  0.000  0.000  0.000  0.000 

3  ENGR  RESOURCES  0.000  0.000  0.000  0.000 

4  OFFICE  0.000  0.000  0.000  0,000 

5  ENTRANCE  0.000  0.000  0.000  0.000 

Zone  ^  1  Total/Ave.  0.000  0.000  0.000  0,000 

6  PRINT  ROOM  0.000  0.000  0.000  0.000 

7  ENGINEERING  0.000  0.000  0.000  0.000 

i  HALL  0.000  0.000  0.000  0.000 

^  OFFICE  0.000  0.000  0.000  0.000 

10  RECEPTION  0.000  0.000  0.000  0.000 

11  OFFICE  0.000  0.000  0.000  0.000 

SECRETARY  0.000  0.000  0.000  0.000 

Zone  ’  Total/Ave.  0.000  0.000  0.000  0.000 

System  1  Total/Ave.  0.000  0.000  0.000  0.000 

1  HEN  0.000  0.000  0.000  0.000 

2  WOMEN  0.000  0.000  0.000  0.000 

I  ENGR  RESOURCES  0.000  0.000  0.000  0.000 

J  OFFICE  0.000  0.000  0.000  C.OOO 

i  ENTRANCE  0.000  0.000  0.000  0.000 

Zone  I  1  Total/Ave.  0.000  0.000  0.000'  0.000 

I  PRINT  ROOM  0.000  0.000  0.000  0.000 

7  ENGINEERING  0.000  0.000  0.000'  0.000 

8  HALL  0.000  0,000  0.000  0.000 

^  OFFICE  0.000  0.000  0.000  0.000 

1(?  RECEPTION  0.000  0.000  0.000  0.000 

ll  OFFICE  0.000  0.000  0.000  0.000 

li  SECRETARY  0.000  0.000  0.000  0.000 

Zone  I  2  Total/Ave.  0.000  0.000  0.000  0.000 

System  2  Total/Ave.  0.000  0.000  0.000  0.000 

13  COMPUTER  ROOM  0.000  0.000  0.000  0.000 

Zone  I  3  Total/Ave.  0.000  0.000  0.000  0.000 

System  3  Total/Ave.  0.000  0.000  0.000  0.000 

Building  0.000  0.000  0.000  0.000 


Summr  Wintr  (lb/  (Btu/ 

Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

0.000  1.040  1.086  0.357  0.000  226.9  49.13 

0.000  1.040  1.086  0.357  0.000  164.8  35.62 

0.000  1.040  1.086  0.357  0.000  74.0  15.86 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  23.8  4.63 

0.000  1.040  1.086  0.348  0.000  80.5  17.24 

0.000  1.040  1.086  0.316  0.000  20.8  4.07 

0.000  1.040  1.086  0.316  0.000  17.9  3.53 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.5  3.63 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.6  3.65 

0.000  1.040  1.086  0.316  0.000  23.5  4.57 

0.000  1.040  1.086  0.316  0.000  17.9  3.51 

0.000  1.040  1.086  0.331  0.000  47.8  10.07 

0.000  1.040  1.086  0.357  0.000  226.9  49.13 

0.000  1.040  1.086  0.357  0.000  164.8  35.62 

0.000  1.040  1.086  0.357  0.000  74.0  15.86 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  23.8  4.63 

0.000  1.040  1.086  0.348  0.000  80.5  17.24 

0.000  1.040  1.086  0.316  0.000  20.8  4.07 

0.000  1.040  1.086  0.316  0.000  17.9  3.53 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.5  3.63 

0,000  0.000  0.000  0.000  0,000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.6  3.65 

0.000  1.040  1.086  0.316  0.000  23.5  4.57 

0.000  1.040  1.086  0.316  0.000  17.9  3.51 

0.000  1.040  1.086  0.331  0.000  .  47.8  10.07 

0.039  1.040  1.086  0.061  0.000  28.9  6.33 

0,039  1.040  1.086  0.061  0.000  28.9  6.33 

0.039  1.040  1.086  0.061  0.000  28.9  6.33 

0.039  1.040  1.086  0.301  0.000  46.7  9.87 


[ 
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BUILDING  AREAS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

: .  BUILDING  AREAS . - 


Floor  Total  Exposed 


Number  of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Ouplioate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rffl 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

W 

(sqft) 

1 

KEN 

1 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2 

WOMEN 

1 

1 

87 

,  87 

0 

0 

0 

0 

0 

10 

9 

98 

3 

ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

4 

OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

5 

ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone : 

1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

6 

PRINT  ROOM 

1 

1 

169 

169 

0  , 

0 

0 

0 

0 

32 

14 

202 

17 

ENGINEERING 

1 

1 

657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

! 

8 

HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

9 

OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

1 

0 

RECEPTION 

1 

1 

105 

105 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

1 

2 

SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone 

2  Total/Ave. 

1,649 

0 

0 

0 

0 

0 

224 

16 

1,194 

Syste 

1  Total/Ave. 

3,158 

0 

0 

0 

0 

0 

.438 

17 

2,139 

1 

MEN 

1 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

1 

WOMEN 

1 

1 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

1 

ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

\ 

OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

5 

ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone 

1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

S 

PRINT  ROOM 

1 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

1 

ENGINEERING 

1 

1 

■  657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

1 

HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

f 

) 

OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

11 

) 

RECEPTION 

1 

1 

105 

.  105 

0 

0 

0 

0 

0 

0 

0 

0 

ll 

[ 

OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

1| 

1 

SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone 

2  Total/Ave. 

1,649 

•  0 

0 

0 

0 

0 

224 

16 

1,194 

Systel 

2  Total/Ave. 

3,158 

0 

0 

0  , 

0 

0 

438 

17 

2,139 

l| 

) 

COMPUTER  ROOM 

1 

1 

361 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Zone  1 

3  Total/Ave. 

361  . 

0 

0 

0 

0 

361 

30 

5 

526 

Systeii 

1 

3  Total/Ave. 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Building 

6,677 

0 

0 

0 

0 

361 

905 

16 

4,803 

I 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

- - - A  S  H  R  A  E  9  0  ANALYSIS 


Overall  Roof  U-Value  :  0.039  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  -*  0.418  (Btu/Hr/Sq  Ft/F)  . 

Overall  Building  U-Value  ^  0.396  (Btu/Kr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  2.14  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  29.81  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 
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SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

"  Cooling  Load  — 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

0  -  5 

(Ton) 

0.5 

(1) 

2  24 

(Btuh) 

-20,403 

w 

40 

924 

(Cfm) 

282.8 

w 

0 

0 

(Cfm) 

0.0 

ii) 

0 

0 

5  - 

10 

0.9 

3  34 

-40,806 

'  35 

803 

565.6 

0 

0 

0.0 

0 

0 

10  - 

15 

1.4 

4  40 

-61,209 

7 

172 

848.4 

0 

0 

0.0 

0 

0 

15  - 

20 

1.9 

9  96 

-81,612 

7 

164 

1,131.2 

0 

0 

0.0 

0 

0 

20  - 

25 

2.4 

0  4 

-102,015 

1 

24 

1,414.0 

0 

0 

0.0 

0 

0 

25  - 

30 

2,8 

0  0 

-122,417 

10 

224 

1,696.8 

0 

0 

0.0 

0 

0 

30  - 

,35 

3.3 

0  0 

-142,820 

0 

0 

1,979.6 

0 

0 

0.0 

0 

0 

35  - 

'40 

3.8 

8  86 

-163,223 

0 

0 

2,262.4 

0 

0 

0.0 

0 

0 

40  - 

45 

4.3 

5  SO 

-183,626 

0 

0 

2,545.2 

0 

0 

0.0 

0 

0 

45  - 

50 

4.7 

9  97 

-204,029 

0 

0 

2,828.0 

0 

0 

0.0 

0 

0 

50  - 

55 

5.2 

4  40 

-224,432 

0 

0 

3,110.8 

0 

0 

0.0 

0 

0 

55  - 

60 

5.7 

14  142 

-244,835 

0 

0 

3,393.6 

0 

0 

0.0 

0 

0 

60  - 

65 

6.2 

11  114 

-265,238 

0 

0 

3,676.4 

0 

0 

0.0 

0 

0 

65  - 

70 

6.6 

2  26 

-285,641 

0 

0 

3,959.2 

0 

0 

0.0 

0 

0 

70  - 

75 

7.1 

6  65 

-306,044 

0 

0 

4,242.0 

0 

0 

0.0 

0 

0 

75  - 

'80 

7.6 

8  85 

-326,447 

0 

0 

4,524.8 

0 

0 

0.0 

0 

0 

80  - 

85 

8.1 

5  48 

-346,850 

0 

0 

4,807.6 

0 

0 

0.0 

0 

0 

85  - 

90 

8.5 

0  0 

-367,252 

0 

0 

5,090.4 

0 

0 

0.0 

0 

0 

90  - 

195 

9.0 

4  40 

-387,655 

0 

0 

5,373.2 

0 

0 

0.0 

0 

0 

95  - 

;00 

9.5 

5  55 

-408,058 

0 

0 

5,656.0 

100 

1,070 

0.0 

0 

0 

Hours 

Off 

0.0 

0  7,714 

0 

0 

6,449 

0.0 

0 

7,690 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


Trane  Air  Conditioning  Economics 

By:  Ti'ane  Customer  Direct  Service  Network 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

2 

1 

2 

3 

(F) 

Max.  Temp. 

88.6 

89.4 

108.5 

113.9 

93.6 

Mo. /Hr. 

7  21 

7  21 

7  19 

7  19 

10  17 

Day  Type 

4 

1 

2 

1 

1 

Above  100 

0 

0 

1,674 

792 

0 

95  -  100 

0 

0 

851 

792 

0 

90  -  95 

0 

0 

412 

752 

51 

85  -  90 

319 

171 

687 

613 

405 

80,-  85 

1,500 

1,244 

184 

489 

1,582 

75'-  80 

2,265 

1,741 

292 

343 

2,005 

70  -  75 

200 

766 

592 

696 

775 

65-70 

1,044 

553 

1,974 

1,351 

694 

60  -  65 

265 

789 

921 

730 

703 

55  -  60 

1,211 

578 

483 

789 

722 

50  -  55 

688 

906 

690 

1,413 

544 

Below  50 

1 

1,268 

2,012 

0 

0 

1,279 

Min.  4emp. 

38.8 

30.4 

55,0 

55.0 

30.5 

Mo. /Hr, 

2  7 

2  9 

1  11 

1  5 

2  9 

Da{'  Type 

5 

4 

3 

1 

4 

Zone  Number 


Number  of  Hours 


Trane jftir  Conditioning  Economics 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

. . . - . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR 

HOT  W  DMND 

Off  Peak 

On  Peak 

On  Peak 

Qn  Peak 

Month 

(kWh) 

(k«) 

(Therfli) 

(Thrm/hr) 

Jan 

2,945 

15 

224 

1 

Feb 

2,666 

15 

216 

1 

March 

3,20S 

15 

91 

1 

April 

2,781 

15 

22 

1 

May 

4,141 

26 

0 

.0 

June 

4,976 

27 

0 

0 

July 

5,297 

27 

0 

0 

Aug 

5,291 

27 

0 

0 

Sept 

3,853 

27 

0 

0 

Oct  1 

3,058 

15 

18 

1 

Nov 

2,787 

15 

60 

1 

Dec 

2,804 

15 

176 

1 

Total 

43,805 

27 

806 

1 

Building  Energy  Consumption  :  34,460  (Btu/Sq  Ft/Year)  Floor  Area  :  6,677  (Sq  Ft) 

Source  Energy  Consumotion  :  83,271  (Btu/Sq  Ft/Year) 

I 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


EQUIPMENT  ENERGY  CONSUMPTION 


fief 

Num 

Equip 

Code 

Jan 

Feb 

Mar 

Apr 

—  .Monthly  Consumption  ■ 
May  June  July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2916 

2639 

3194 

2778 

3055 

3055 

2778 

3194 

2778 

3055 

2778 

2778 

34,998 

PK 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

1 

MISC  LO 
ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

k 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4  MISC  LD 


STEAM 

0 

0 

0 

0 

0 

0 

0 

.  0 

0 

0 

0 

0 

f 

Ik 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

l‘ 

0.0 

0.0 

0.0  . 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

! 

iisc  LD 

1 

1  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

Ik 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

1 

Q1161 

AIR-CLD  COND  COMP  <15  TONS 

t 

LEC 

0 

0 

0 

0 

586 

1250 

1717 

1373 

595 

0 

0 

0 

F 

K 

0.0 

0.0 

0.0 

0.0 

6.4 

6.7 

6.9 

6.7 

6.5 

0.0 

0.0 

0.0 

1 

£ 

Q5200 

CONDENSER  FANS 

£ 

LEC 

0 

0 

0 

0 

52 

112 

170 

125 

56 

0 

0 

0 

f 

K 

0.0 

0.0 

0.0 

0.0 

0.6 

0.7 

0.7 

0.7 

0.6 

0.0 

0.0 

0.0 

1 

£ 

Q5303 

CONTROLS 

LEC 

0 

0 

0 

0 

62 

73 

84 

76 

56 

0 

0 

0 

P 

K 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

2 

E 

Q1161 

AIR-CLD  COND  COMP  <15  TONS 

£ 

LEC 

0 

0 

0 

0 

130 

205 

281 

228 

130 

0 

0 

0 

P 

K 

0.0 

0.0 

0.0 

0.0 

2.6 

2.7 

2.8 

2.7 

2.6 

0.0 

0.0 

0.0 

2 

EQ5200 

CONDENSER  FANS 

£ 

LEC 

0 

0 

0 

0 

12 

19 

28 

21 

12 

0 

0 

0 

K 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

2  ?Q5303 


0 

0.0 


0 

0.0 


0 


0.0 


5,522 

6.9 


515 

0.7 

351 


0.3 


974 

2.8 


CONTROLS 


93 

0.2 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


ELEC 

0 

0 

0 

0 

45 

65 

60 

68 

46 

0 

0 

0 

283 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

Ji97 

197 

179 

206 

179 

0 

0 

0 

958 

PK 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.9 

2 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2102 

PURCHASED  DIST.  HOT  WATER 

p  H0TH20 

224 

216 

91 

22 

0 

0 

0 

0 

0 

18 

60 

176 

806 

k 

1.2 

1.2 

1.2 

1,2 

0.0 

0.0 

0.0 

0.0 

0.0 

1.2 

1.2 

1.2 

1.2 

1 

EQ5020 

HEAT  WATER  1 

CIRC,  m? 

C.V. 

ELEC 

29 

27 

14 

3 

0 

0 

0 

0 

0 

2 

9 

26 

110 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  27.2  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 


Hour  15  Month  7 


Eqp. 

Ref.  Equipment 

Num.  Code  Name 


Utility  Percnt 
Demand  Of  tot 
Equipment  Description  (kW)  (%) 


Cooling  Equipment 

1  EQ1161  AIR-CLD  COHD  COMP  <15  TONS 

2  I  EQ1161  AIR-CLD  COND  COMP  <15  TONS 

Sub  Total 


7.9  28.96 

3.3  12.03 

11.2  40.99 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 

1  I  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


Sub  Total 
Sub  Total 


Miscellaneous 


Lights 

Base  'Utilities 
Misc  Equipment 
Sub  Total 


0.9  3.29 
0.9  3.29 
0.0  0.00 


15.2  55.72 
0.0  0.00 
0.0  0.00 
15.2  55.72 


Grand 


Total 


27.2  100.00 


Trane  Air  Conditioning  Econoaics 

By:  Tbne  Custoaer  Direct  Service  Network 


nttttttuutttitnttttnttttttnttntnnttttttntttnnttttttttutnttttttt 


n 

tt 

tt 

TRACE 

6  0  0 

ANALYSIS 

tt 

u 

tt 

tt 

by 

n 

tt 

- 

tt 

tttttttttttttttttttttttttttituitttnttttttttunttntttttntnttttttututii 

ntntttttuutttttttitttuutttttttttnnttttnmnttnuttttnnttunun 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BEHATEC  ASSOCIATES 
BUILDING  330 


Heather  File  Code: 

CARLISLE 

Location: 

ENERGY 

SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Tiae  Zone: 

5 

Elevation: 

475 

(ft) 

Baroaetric  Pressure: 

29.2 

(in.  Hg) 

Suaaer  Clearness  Nuaber: 

1.00 

Winter  Clearness  Nuaber: 

1.00 

Suaaer  Design  Dry  Bulb: 

92 

(F) 

Suaaer  Design  Net  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Suaaer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lba/cuft) 

1  Air  Specific  Heat: 

0.2444 

(8tu/lba/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-ain./hr/cuft/F) 

Latent  Heat  Factor; 

4,790.2 

(Btu-ain./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-ain./hr/cuft) 

Design  Siaulation  Period:  May 

To 

September 

Systei  Siaulation  Period:  January  To 

December 

Cooling  Load  Methodology: 

CLTO/CLF 

(Transfer  Function  Method) 

Tiae/Date  Prograa  was  Run: 

12:53:36  12/27/93 

Dataset  Naae: 

CB3308  .TM 

Trane  Air  Conditioning  Economics 
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AIRFLOW  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


— -  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating  . 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

4,182 

4,196 

4,866 

670 

0 

272 

2  RAD 

0 

0 

0 

0 

670 

0 

0 

3  COMP 

0 

1,4.60 

1,460 

1,604 

144 

0 

0 

Totals 

0 

5,642 

5,656  ■ 

6,470 

1,484 

0 

272 

CAPACITY  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

. r .  SYSTEM  SUMMARY . . 

'  (Design  Capacity  Quantities) 

. Cooling . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

i 

SZ 

7.9 

0.0 

0.0 

7.9 

'260,273 

0 

0 

0 

0 

0 

-260,273 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-122,302 

0 

0 

0 

0 

0 

-122,302 

3  COMP 

i.6 

0.0 

0.0 

1.6 

-20,082 

0 

0 

-4,987 

0 

0 

-20,082 

Totals 

9.5 

0.0 

0.0 

9.5 

-402,657 

0 

0 

-4,987 

'  0 

0 

-402,657 

1 

The  building  peaked  at  hour 

16  month 

7  with  a  capacity  of 

9.2  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


ENGINEERING  CHECKS 


Percent 

- Cooling . . 

—  Heating  — 

Systei 

1  Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Humber 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

] 

Main 

SZ 

0.00 

1.32 

529.3 

399.7 

30.02 

1.33 

-82.42 

3,158 

i 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-38.73 

3,158 

V 

Main 

COMP 

0.00 

4.04 

907.0 

224,3 

53.51 

4.04 

-55.63 

361 
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System  1  Peak  SZ  -  SINGLE  ZONE 

tntntnnnnnnnnu  COOLING  COIL  PEAK  mmnuntnnunnnntnn  CLG  SPACE  PEAK  nttnunn  HEATING  COIL  PEAK  *****ttt 


Peaked  at  Time  "> 

Ho/Hr:  : 

7/16 

* 

Mo/Hr:  7/16  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

OAOB/N6/HR;  ' 

91/  73/  98.0 

* 

* 

OADB:  91  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.'  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

.  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  4 

0 

0 

0.00 

Glass  Solar 

28,983 

0 

28,983 

30.57 

t 

30,911 

40.53  * 

0 

0 

0.00 

Glass  Cond 

5,580 

.  0 

5,580 

5.89 

t 

5,256 

6.89  * 

-30,411 

-30,411 

11.68 

Nall  Cond 

23.076 

0 

23,076 

24.34 

% 

23,16B 

30.38  * 

-45,240 

-45,240 

17.38 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0,00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

25.257 

25,257 

26.64 

t 

9,717 

12.74  * 

-46,651 

-46,651 

17.92 

Sub  Total”) 

82,896 

0 

82,896 

87.44 

t 

69,051 

90.54  * 

-122,302 

-122,302 

46.99 

Internal  Loads 

t 

* 

Lig()ts 

17,483 

0 

17,488 

18.45 

t 

17,559 

23.02  * 

0 

0 

0.00 

People 

6,204 

6,204 

6.54 

* 

2,902 

3.81  * 

0 

0 

0.00 

Misc 

9,759 

0 

0 

9,759 

10.29 

% 

9,778 

12.82  * 

0 

0 

0.00 

Sub  Total—) 

33,451 

0 

0 

33,451 

35.28 

t 

30,239 

39.65  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

1,487 

1.57 

t 

0.00  * 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

-23,027 

-23,027 

-24.29 

t 

-23,027 

-30.19  * 

-137,970 

-137,970 

53.01 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand 

. 

Total") 

93,320 

0 

0 

94,807 

100.00 

t 

76,263 

100.00  * 

-260,272 

-260,272 

100.00 

rnni 

Tkir  mil  oi 

ri  r/'TTHu _ 

i 

’bUULXnU  UUIL  OLLLUtlUII 

nKunw 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  D8/W8/HR 

Gross  Total 

Glass  (sf) 

(») 

i  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3,158 

Nain  Cl 

g  7.9 

94.8 

76.5 

4,182 

75.0  62 

.4  66.5 

57.9  54.8 

60.6 

Part 

0 

Aux  Cl 

g  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Ver 

it  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals 

7.9 

94.8 

Nall 

2,576  438  17 

uTATTkir  r'riTi  on  crTinw _ - 

- . -  _ rurTwrcDT  wp 

PUCP^C-- 

.  TCMfirOATIinCP  fc\ _ 

- ntftllNb  lUlL  otLcUliun 

niKrLUHij  ^CTIIlj 

tMbintcKinu 

V  llwUn  w 

-IcnrtKfllUKtb  Irj — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

1.32 

SADB  58.2 

125.0 

Main  HI 

,g  -260.3 

4,196 

68.0 

125.0 

Infil 

670 

670  Clg 

Cfm/Ton 

529.33 

Plenum  75.0 

68.0 

Aux  Ht 

jg  0.0 

0 

0.0 

0.0 

Supply 

4,182 

4,196  Clg 

Sqft/Ton 

399.72 

Return  75.0 

68.0 

Preheat 

!  -0.0 

4, 

182 

68.0 

57.9 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

30.02 

Ret/OA  75.0 

68.0 

Reheat 

i  0.0 

0 

0.0 

0.0 

Return 

3,987 

4,196  No. 

People 

13 

Runarnd  75.0 

68.0 

Humidii 

^  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg 

OA 

0.0 

Fn  MtrTO  0.1 

0.0 

Opt  Verit  0.0 

0 

0.0 

0.0 

Rm  Exh 

272 

0  Htg 

Cfm/SqFt 

1.33 

Fn  BldTD  0.1 

0.0 

Total 

-260.3 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-82.42 

Fn  Frict  0.2 

0.0 

Trane,  Air  Conditioning  Economics 

By;  Ti-ane  Customer  Direct  Service  Network 
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System  2  Block  RAD  -  RADIATION 


COOLING  COIL  PEAK  *******«*^*w:j;4:^:*4:C*******i»**  CLG  SPACE  PEAK  tnututtn  HEATING  COIL  PEAK  ntttttt 
Peaked  at  Time  :=>  Ho/Hr:  0/  0  *  Ho/Hr:  0/0  *  Ho/Hr;  13/  1 


Outside  Air  :=> 

OADB/HB/HR; 

0/  0/  0.0 

t 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

% 

(Btuh) 

(i)  * 

(Btuh) 

(Btuh) 

«) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roo 

f  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  t 

-30,411 

-30,411 

24.87 

Hal 

1  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-45,240 

-45,240 

36.99 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-46,651 

-46,651 

38.14 

Sub  Total::) 

0 

0 

0 

0.00 

% 

0 

0.00  * 

-122,302 

-122,302 

100.00 

Internal  Loads 

t 

* 

Lignts 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misi 

b 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Subllotal::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceilii 

hg  Load 

0 

0 

0 

0,00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  1 

■an  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  1 

■an  Heat 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Exhauk  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

i 

0 

0 

0 

0.00 

* 

t 

0.00  * 

0 

0.00 

Grand 

llOtal::) 

0 

0 

0 

0 

0.00 

0 

0.00  * 

-122,302 

-122,302 

100.00 

rnni  Tw/^  rnri  cn  crTTHki, 

_A  orAC----- 

r . . 

l/UULinu  UUIL  ulLlvIIUIi 

H  Ktfi  j 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/MB/HR 

Gross  Total 

Glass  (sf) 

(^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

.  Oeg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3,158 

Main  C] 

ig  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0. 

.0 

0.0  0.0 

0.0 

Part 

0 

Aux  clg  0.0 

0.0 

0.0 

0 

0,0 

0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vet 

t  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  ■  0, 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals 

1  0.0 

0.0 

Hall 

2,576  438  17 

I-*— HEATING 

COIL  SELECTION - 

rAIRFLOHS  (cfm) 

. ENGINEERING  CHECKS- 

- 

-TEMPERATURES  (F)— 

1  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

OA 

0.0 

Type  Clg 

Htg 

1  (Hbh) 

(cfm)  Deg  F 

Oeg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SADB  0.0 

68.1 

Main  HI 

;g  -122.3 

0  0.0 

0.0 

Infil 

0 

670  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  HI 

;g  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Pretieal 

•  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat 

i  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0 

Runarnd  0.0 

68.0 

Humidil 

f  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total 

-122.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-38.73 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Peak  COMP  -  COMPUTER  ROOM  UNIT 

tnnnttttntttttttnttt  COOLING  COIL  PEAK  ununtmtunnnnuunm  CLG  SPACE  PEAK  *»*****!:****  HEATING  COIL  PEAK  tuttttt 


Peaked  at  Time  —> 

Mo/Hr:  ' 

7/14 

* 

Mo/Hr: 

7/15  * 

Mo/Hr:  13/  1 

Outside  Air  =:> 

0A08/WB/HR;  ' 

51/  74/105.0 

« 

t 

0AD8; 

91  * 

t 

OAOB:  4 

Space 

Ret.  Air 

Ret.'  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

.  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(^)  * 

(Btuh) 

(Btuh) 

(<) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roo' 

f  Cond 

836 

0 

836 

4.33 

967 

6.00  * 

-904 

-904 

5.99 

Glass  Solar 

1,800 

0 

1,800 

9.32 

t 

1,680 

10.43  * 

0 

0 

0.00 

Glass  Cond 

406 

.0 

406 

2.10 

% 

434 

2.69  * 

-2,084 

-2,084 

13.81 

Nai: 

1  Cond 

1,152 

0 

■  1,152 

5.97 

t 

1,143 

7.09  * 

-2,043 

-2,043 

13.54 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

4.830 

4,830 

25.00 

t 

2,516 

15.62  * 

-10,063 

-10,063 

66.67 

Sub  Total") 

9,024 

0 

9,024 

46.71 

% 

6,739 

41.84  * 

-15,094 

-15,094 

100.00 

Internal  Loads 

t 

t 

Liglits 

909 

0 

909 

4.71 

t 

931 

5.78  * 

0 

0 

0.00 

People 

1,887 

1,887 

9.77 

t 

898 

5.57  * 

0 

0 

0.00 

Mis( 

7,289 

0 

0 

7,289 

37.73 

* 

7,540 

46.81  * 

0 

0 

0.00 

Sub  Total") 

10,085 

0 

0 

10,085 

52.21 

t 

9,369 

58.16  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0,00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Sup.  I 

■an  Heat 

208 

1.07 

i 

0.00  * 

0 

0.00 

Ret.  1 

;an  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  1 

^eat  Pkup 

0 

0 

0.00 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00  * 
t 

0 

0.00 

Grand 

Total") 

19,109 

0 

0 

19,317 

100.00 

i 

16,109 

100.00  * 

-15,094 

-15,094 

100.00 

y'nni  Tkir  rnri  on  coTinki _ 

AnCAP _ 

i 

- lUULiNU  tUlL  otLtlliUN - 

nKLn  J 

j  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

i  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  361 

Main  Cl 

ig  1.6 

19.3 

15.9 

1,460 

75.0  65 

.3  80 

.4 

64.7  61.2 

77.5 

Part  ( 

) 

Aux  Cl 

g  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr  ( 

3 

Opt  Ver 

t  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof  361 

0  0 

Totals 

1.6 

19.3 

Wall  556 

30  5 

UCATTUr 

rnri  cri  minw-- _ 

_  __  ATDCiniilC 

ni/'T  LfrrnT  iin 

AUr/'l/fk  Tf 

tr\ 

"""""ncHl inU 

LUIL  JLLLvIlUn 

niKr  LUnu  yCTIDJ 

cruaincLrMnts  L/Rcuao —  — icnrcnHiURLO  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

0.0  Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  f 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

4.04  SAD8  64.9 

77.5 

Main  HI 

'g  -20.1 

1,460 

64.9 

77.5 

Infil 

144 

144  Clg  Cfm/Ton 

906.98  Plenum  75.0 

68.0 

Aux  Ht 

jg  0.0 

0 

0.0 

0.0 

Supply 

1,460 

1,460  Clg  Sqft/Ton 

224.26  Return  75.0 

68.0 

Preheat 

!  -0.0 

1,460 

68.0 

64.7 

Mincfm 

0 

1,460  Clg  Btuh/Sqft 

53.51  Ret/OA  75.0 

68.0 

Reheat 

i  -5.0 

1,460 

64.9 

68.0 

Return 

1,460 

1,460  No 

.  People 

4  Runarnd  75.0 

68.0 

Huinidil 

1  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  t 

ItrTD  0.0 

0.0 

Opt  Veiit  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

4.04  Fn  BldTD  0,0 

0.0 

Total 

-20.1 

Auxil 

0 

0  Htg  Btuh/SqFt 

-55.63  Fn  1 

Hict  0.1 

0.1 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

. .  BUILDING  U-VALUES 


.  Room  U-Values . - - -  Room  Room 

(8tu/hr/sqft/F)  Hass  Capac. 

Room  Summr  Wintr  Summr  Wintr  (lb/  (Btu/ 


Numbei 

r  Description 

Part. 

ExFlr 

Skylt 

Skylt 

1 

1  HEN 

0.000 

0.000 

0.000 

0.000 

2  WOMEN 

0.000 

0.000 

0.000 

0.000 

5  ENGR  RESOURCES 

0.000 

0.000 

0.000 

0.000 

i 

4  OFFICE 

0.000 

0.000 

0.000 

0.000 

{ 

5  ENTRANCE 

0.000 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

( 

>  PRINT  ROOM 

0.000 

0.000 

0.000 

0.000 

1  ENGINEERING 

0.000 

0.000 

0.000 

0.000 

( 

\  HALL 

0.000 

0.000 

0.000 

0.000 

< 

?  OFFICE 

0.000 

0.000 

0.000 

0.000 

1( 

)  RECEPTION 

0.000 

0.000 

0.000 

0.000 

i: 

1  OFFICE 

0.000 

0.000 

0.000 

0.000 

i: 

1  SECRETARY 

0.000 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

System 

j  1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

] 

1  MEN 

0.000 

0.000 

0.000 

0.000 

i 

!  WOMEN 

0.000 

0.000 

0.000 

0.000 

3  ENGR  RESOURCES 

0.000 

0.000 

0.000 

0.000 

L 

1  OFFICE 

0.000 

0.000 

0.000 

0.000 

5  ENTRANCE 

0.000 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.000 

0.000 

0..000 

0.000 

i 

PRINT  ROOM 

0.000 

0.000 

0.000 

0.000 

'i 

ENGINEERING 

0.000 

0.000 

0.000 

o.-ooo 

i 

j  HALL 

0.000 

0.000 

0.000 

0,000 

c 

OFFICE 

0.000 

0.000 

0.000 

0.000 

1( 

RECEPTION 

0.000 

0.000 

0.000 

0.000 

IJ 

OFFICE 

0.000 

0.000 

0.000 

0.000 

i: 

SECRETARY 

0.000 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

Systen 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

U 

COMPUTER  ROOM 

0.000 

0.000 

0.000 

0.000 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

Systeif 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

Building 

0.000 

0.000 

0.000 

0.000 

Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

0.000  1.040  1.086  0.357  0.000  226.9  49.13 

0.000  1.040  1.086  0.357  0.000  164.8  35.62 

0.000  1.040  1.086  0.357  0.000  74.0  15.86 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  23.8  4.63 

0.000  1.040  1.086  0.348  0.000  80.5  17.24 

0.000  1.040  1.086  0.316  0.000  20.8  4.07 

0.000  1.040  1.086  0.316  0.000  17.9  3.53 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1,040  1.086  0.316  0.000  18.5  3.63 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.6  3.65 

0.000  1.040  1.086  0.316  0.000  23.5  4.57 

0.000  1.040  1.086  0.316  0.000  17,9  3.51 

0.000  1.040  1.086  0.331  0.000  47.8  10,07 

0.000  1.040  1.086  0.357  0.000  226.9  49.13 

0.000  1.040  1.086  0.357  0.000  164.8  35.62 

0.000  1.040  1.086  0.357  0.000  74.0  15.86 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0,000  23.8  4.63 

0.000  1.040  1.086  0.348  0.000  80.5  17.24 

0.000  1.040  1.086  0.316  0.000  20.8  4.07 

0.000  1.040  1.086  0.316  0.000  17.9  3.53 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.5  3.63 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.6  3.65 

0.000  1.040  1.086  0.316  0.000  23.5  4.57 

0.000  1.040  1.086  0.316  0.000  17.9  3.51 

0.000  1.040  1.086  0.331  0.000  47.8  10.07 

0.039  1.040  1.086  0.061  0.000  28.9  6.33 

0.039  1.040  1.086  0.061  0.000  28.9  6.33 

0.039  1.040  1.086  0.061  0.000  28.9  6.33 

0.039  1.040  1.086  0.301  0.000  46.7  9.87 
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BUILDING  AREAS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


BUILDING  AREAS 


Floor  Total  Exposed 


Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

NindOH 

Win 

Net  Hall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number  Description 

Fir 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

W 

(sqft) 

(sqft) 

W 

(sqft) 

1  NEN 

1 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2  NOHEN 

1 

1 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

3  ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

4  OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

5  ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone 

1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

6  PRINT  ROOM 

1 

i 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

7  ENGINEERING 

1 

1 

657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

E 

i  HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

9  OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

10  RECEPTION 

1 

1 

105 

105 

0 

0 

0 

0 

0 

0 

0 

0 

11  OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

12  SECRETARV 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone 

2  Total/Ave. 

1,649 

0 

0 

0 

0 

0 

224 

16 

1,194 

System  1  Total/Ave. 

3,158 

0 

0 

0 

0 

0 

438 

17 

2,139 

] 

i  MEM 

i 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2  WOMEN 

1 

i 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

3  ENGR  RESOURCES 

i 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

4 

1  OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

5  ENTRANCE 

1 

i 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone 

1  1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

1  PRINT  ROOM 

1 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

1  ENGINEERING 

1 

1 

657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

8  HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

9 

!  OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

10  RECEPTION 

i 

1 

105 

105 

0 

0 

0 

0 

0 

0 

0 

0 

11 

i  OFFICE 

1 

i 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

11 

■  SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone 

2  Total/Ave. 

1,649 

0 

0 

0 

0 

0 

224 

16 

1,194 

Systen 

1  2  Total/Ave. 

3,158 

0 

0 

0 

0 

0 

438 

17 

2,139 

11 

COMPUTER  ROOM 

1 

1 

361 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Zone 

3  Total/Ave. 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Systes 

3  Total/Ave. 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Building 

6,677 

0 

0 

0 

0 

361 

905 

16 

4,803 

Trane  Air  Conditioning  Economics  V  600 
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•ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

. - . ASHRAE  90  ANALYSIS . — 


Overall  Roof  U-Value  =  0.039  (8tu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  =  0.418  (Btu/Hr/Sq  Ft/F)  . 

Overall  Building  U-Value  :  0.396  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  2.14  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  29.81  (Btu/Hr/Sq  Ft) 


i 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— -  Cooling  Load 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(Btuh) 

(^) 

(Cfffl) 

(%) 

(Cfffi) 

(%) 

0  - 

5 

0.5 

2 

16 

-20,382 

40 

980 

282.8 

0 

0 

0.0 

0 

0 

5  - 

10 

1.0 

5 

52 

-40,764 

35 

837 

565.6 

0 

0 

0.0 

0 

0 

10  - 

15 

1.4 

6 

60 

-61,147 

7 

172 

848.4 

0 

0 

0.0 

0 

0 

15  - 

20 

1.9 

6 

58 

-81,529 

7 

160 

1,131.2 

0 

0 

0.0 

0 

0 

20  - 

25 

2.4 

0 

4 

-101,911 

2 

48 

1,414.0 

0 

0 

0.0 

0 

0 

25  - 

30 

2.9 

2 

22 

-122,293 

2 

56 

1,696.8 

0 

0 

0.0 

0 

0 

30  - 

,35 

3.3 

2 

16 

-142,675 

7 

168 

1,979.6 

0 

0 

0.0 

0 

0 

35  - 

'40 

3.8 

5 

48 

-163,058 

0 

0 

2,262.4 

0 

0 

0.0 

0 

0 

40  - 

45 

4.3 

14 

143 

-183,440 

0 

0 

2,545.2 

0 

0 

0.0 

0 

0 

45  - 

50 

4.8 

4 

42 

-203,822 

0 

0 

2,828.0 

0 

0 

0.0 

0 

0 

50  - 

55 

5,2 

15 

153 

-224,204 

0 

0 

3,110.8 

0 

0 

0.0 

0 

0 

55  - 

60 

5.7 

10 

iOi 

-244,587 

0 

0 

3,393.6 

0 

0 

0.0 

0 

0 

60  - 

65 

6.2 

3 

30 

-264,969 

0 

0 

3,676.4 

0 

0 

0.0 

0 

0 

65  - 

70 

6.7 

4 

43 

-285,551 

0 

0 

3,959.2 

0 

0 

0.0 

0 

0 

70  - 

75 

7.1 

4 

44 

-305,733 

0 

0 

4,242.0 

0 

0 

0.0 

0 

0 

75  - 

80 

7.6 

9 

91 

-326,115 

0 

0 

4,524.8 

0 

0 

0.0 

0 

0 

80  - 

85 

8.1 

o 

L 

20 

-346,498 

0 

0 

4,807.6 

0 

0 

0.0 

0 

0 

85  -  ' 

90 

8.6 

0 

0 

-366,880 

0 

0 

5,090.4 

0 

0 

0.0 

0 

0 

90  - 

95 

9.0 

9 

95 

-387,262 

0 

0 

5,373.2 

0 

0 

0.0 

0 

0 

95  -  ] 

|00 

9.5 

0 

0 

-407,644 

0 

0 

5,656.0 

100 

1,070 

0.0 

0 

0 

Hours 

Off 

0.0 

0  ' 

7.722 

0 

0 

6,339 

0.0 

0 

7,690 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


BUILDING  TEMPERATURE  PROFILES 


Teffiperature 

Range 

1 

2 

1 

2 

3 

(F) 

Max.  Temp. 

88.4 

89.3 

107.4 

112.2 

93.1 

Mo. /Hr. 

7  21 

7  19 

7  19 

7  19 

10  17 

Day  Type 

4 

4 

2 

1 

1 

Above  100 

0 

0 

1,320 

652 

0 

95  -  100 

0 

0 

1,138 

702 

0 

90  -  95 

0 

0 

315 

872 

0 

85  -  90 

299 

151 

718 

642 

430 

80  -  85 

1,429 

1,234 

266 

504 

1,594 

75'-  80 

2,216 

1,697 

339 

340 

1,935 

70  -  75 

176 

753 

566 

597 

816 

65  -  70 

1,076 

575 

1,996 

1,496 

678 

60  -  65 

384 

734 

898 

737 

750 

55  -  60 

914 

633 

505 

730 

714 

50  -  55 

968 

760 

699 

1,488 

543 

Below  50 

j 

1,298  2,223 

0 

0 

1,300 

Hin.  Teinp. 

38.6 

30.3 

55.0 

54.9 

30.5 

Mo. /Hr. 

2  7 

2  9 

1  11 

12  6 

2  9 

Oa}  Type 

5 

4 

3 

1 

4 

Zone  Number 


Number  of  Hours 
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hONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

. MONTHLY  ENERGY  C  0  N  S  U  M  P  T  I 


ELEC 

DEMAND 

HOT  WTR  HOT  W  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

2,461 

13 

232 

1 

Feb 

2,228 

13 

224 

1 

March 

2,680 

13 

98 

1 

April 

2,321 

1.3 

24 

1 

May 

3,558 

24 

0 

0 

June 

4,380 

24 

0 

0 

July 

4,789 

25 

0 

0 

Aug 

4,641 

24 

0 

0 

Sept 

3,316 

24 

0 

0 

Oct  1 

2,551 

13 

20 

1 

Nov  ' 

2,325 

13 

64 

1 

Dec 

2,345 

13 

184 

1 

Total 

37,595 

25 

845 

i 

Building  Energy  Consumption  :  31,874  (Btu/Sq  Ft/Year)  Floor  Area  : 

Source  Energy  Consumption  :  74,532  (Btu/Sq  Ft/Year) 


0  N 


6,677  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

.  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . - . Monthly  Consumption 


Hum 

Code 

Jan 

Feb  Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

^  X  7'', 

22C1  26o4 

2316 

2548 

2543 

2316 

2664 

2316 

2548 

2316 

2316 

29,188 

PX 

12.7 

12.7  12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

1 

MISC  LO 

ELEC 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

3 

1ISC  LD 
)IL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

’K 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

IlISC  LO 
\  STEAM 

0 

0  0 

0 

0  ■ 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

jllSC  LO 

P  HOTH20 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

ipiSC  LO 

P  CHILL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ijiK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

i 

EQ1161 

iLEC 

0 

AIR-CLD  COND 
0  0 

COMP  <15  TONS 

0  522 

1174 

1679 

1268 

535 

0 

0 

0 

5,178 

PK 

0.0 

0.0  0.0 

0.0 

6.4 

6.7  • 

6.9 

6.7 

6.5 

0.0 

0.0 

0.0 

6.9 

1 

EQ5200 

Elec 

0 

CONDENSER  FANS 

0  0  0 

47 

.  105 

166 

115 

50 

0 

0 

0 

484 

pK 

0.0 

0.0  0.0 

0.0 

0.6 

0.7 

0.7 

0.7 

0.6 

0.0 

0.0 

0.0 

0.7 

1 

EQ5303 

ELEC 

0 

CONTROLS 

0  0 

0 

61 

73 

84 

76 

55 

0 

0 

0 

349 

1 

0.0 

0.0  0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

2 

1 

EQ1161 

ELEC 

0 

AIR-CLD  COND 
0  0 

COMP  <15 
0 

TONS 

126 

200 

276 

223 

127 

0 

0 

0 

952 

pK 

0.0 

0.0  0.0 

0.0 

2.6 

2.7 

2.8 

2.7 

2.6 

0.0 

0.0 

0.0 

2.8 

2 

EQ5200 

ELEC 

0 

CONDENSER  FANS 

0  0  0 

12 

19 

27 

21 

12 

0 

0 

0 

91 

RK 

0.0 

0.0  0.0 

0.0 

0.1 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.2 

2  EQ5303  CONTROLS 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


I 


ELEC 

0 

0 

0 

0 

45 

65 

60 

68 

41 

0 

0 

0 

278 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

197 

197 

179 

206 

179 

0 

0 

0 

958 

PX 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.9 

2 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

2 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

EQ2102 

PURCHASED  DISI.  HOT  WATER 

P  K0TH20 

232 

224 

98 

24 

0 

0 

0 

0 

0 

20 

64 

184 

845 

PX 

1.2 

1.2 

1.2 

1.2 

0.0 

0.0 

0.0 

0.0 

0.0 

1.2 

1.2 

1.2 

1.2 

1 

[05020 

HEAT  WATER  CIRC.  PUMP 

C.V. 

(lec 

29 

28 

16 

4 

0 

0 

0 

0 

0 

2 

9 

28 

116 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i 


I 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

' . UTILITY  PEAK  CHECKSUMS 

I 

Utility  ELECTRIC  DEMAND 

Peak  Value  24.7  (kW) 

Yearly  Time  of  Peak  IS  (hr)  7  (mo) 

Hour  T5  Month  7 


Eqp.  ;  Utility  Percnt 
Ref.  Equipment  Demand  Of  Tot 
Num.  Code  Name  Equipment  Description  (kW)  (i) 

Cooling  Equipment 


1  :  EQ116I  AIR-CLD  COND  COMP  <15  TONS 

2  j  EQ1161  AIR-CLD  COND  COMP  <15  TONS 

Sub  Total 
Sub  Tjtal 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Tttal 
Misce  .laneous 
Lights 

Base  Utilities 
Misci Equipment 
Sub  Total 

Grand  Total 


7.9  31.91 

3.3  13.25 

11.2  45.16 

0.0  0.00 

0.9  3.62 

0.9  3.62 

0.0  0.00 

12.7  51.22 

0.0  0.00 

0.0  0.00 

12.7  51.22 

24.7  100.00 
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STUDY 


’  ENERGY  SAVINGS  OPPORTUNITY 
.  CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
:  BUILDING  330 

I 

I  Weather  File  Code: 

I  Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

i  Air  Density: 

I  Air  Specific  Heat: 
j  Density-Specific  Heat  Prod: 

I  Latent  Heat  factor: 

I  Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

i.OO 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

1.0882 

(8,tu-min./hr/cuft/F) 

4,790.2 

(Btu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

I 

I 

i 

i 

I 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  function  Method) 


Time/Date  Program  was  Run:  13:10:39  12/27/93 

Dataset  Name:  CB3308  .TM 


Trane  Air  Conditioning  Economics 
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AIRFLOW  -  ALTERNATIVE  2 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Mam  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow  ■ 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(cfm) 

(Cfm) 

(Cfm) 

1  sz 

0 

4,132 

4,182 

4,o71 

439 

0 

272 

2  RAD 

0 

0 

0 

0 

489 

0 

0 

3  COMP 

0 

1,460 

1,460 

1,566 

106 

0 

0 

Totals 

0 

5,642 

5,642 

6,237 

1,085 

0 

272 

CAPACITY  -  ALTERNATIVE  2 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Main  Sys. 

• . Cooling - 

Aux.  Sys.  Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Heating  — 
Reheat 

Humidif. 

Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  SZ 
!  RAO 

7.2 

0.0 

0.0 

7.2 

-245,626 

0 

0 

0 

0 

0 

-245,626 

0.0 

0.0 

0.0 

0.0 

-109,743 

0 

0 

0 

0 

0 

-109,743 

5  COMP 

1.5 

0.0 

0.0 

1.5 

-16,707 

0 

0 

-4,322 

0 

0 

-16,707 

Totals 

8.7 

0.0 

0.0 

8.7 

-372,076 

0 

0 

-4,322 

0 

0 

-372,076 

The  building  peaked  at’  hour  16  month  7  with  a  capacity  of  8.4  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  2 
COMBINED  ECOS 


ENGINEERING  CHECKS 


Systeii 

Main/ 

System 

Percent 

Outside 

Cfm/ 

-  Coolinc 

Cfm/ 

1 . . 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Numbef 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

.  Sq  Ft 

Sq  Ft 

i 

Main 

SZ 

0.00 

1.32 

578.0 

436.5 

27.49 

1.32 

-77.78 

3,158 

i 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-34.75 

3,158 

3 

1 

1 

Main 

COMP 

0.00 

4.04 

971.5 

240.2 

49.96 

4.04 

-46.28 

361 

Trane^Air  Conditioning  Economics 

By:  Tfane  Customer  Direct  Service  Network 

System  1  Peak  SZ  -  SINGLE  ZONE 


COOLING  COIL  PEAK  ntnunnutmtunutunu*  CLG  SPACE  PEAK  ntnnnn*  HEATING  COIL  PEAK  tntttn 
Peaked  at  Time  ”>  Mo/Hr:  7/16  *  Mo/Hr:  7/16  *  Ho/Hr:  13/  1 


Outside  Air  -> 

OADB/WB/HR:  < 

91/  73/  98.0 

t 

t 

OADB:  91  * 

± 

OADB:  4 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

{%)  * 

(Btuh) 

(Btuh) 

(I) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

28,983 

0 

28,983 

33.38 

t 

30,911 

42.68  * 

0 

0 

0.00 

Glass  Cond 

5,602 

0 

5,602 

6.45 

t 

5,256 

7.26  * 

-30,411 

-30,411 

12.38 

Nall  Cond 

23,116 

0 

23,116 

26.63 

t 

23,168 

31.99  * 

-45, 

,240 

-45,240 

18.42 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

18,330 

18,330 

21.11 

t 

7,101 

9.80  * 

-34,091 

-34,091 

13.88 

Sub  Total—) 

76,032 

0 

76,032 

87.57 

t 

66,435 

91.73  * 

-109,742 

-109,742 

44.68 

Internal  Loads 

t 

* 

Ligrits 

17,555 

0 

17,555 

20.22 

t 

17,559 

24.24  * 

0 

0 

0.00 

People 

6,217 

6,217 

7.16 

* 

2,902 

4.01  * 

0 

0 

0.00 

Mis( 

k 

9J78 

0 

0 

9,778 

11.26 

* 

9,778 

13.50  * 

0 

0 

0.00 

Sub  Total^o 

33.549 

0 

0 

33,549 

38.64 

t 

30,239 

41.75  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  1 

■an  Heat 

1,487 

1.71 

t 

0.00  t 

0 

0.00 

Ret.  1 

’an  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  jieat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

-24,247 

-24,247 

-27.93 

t 

-24,247 

-33.48  * 

-135,884 

-135,884 

55.32 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Termiilal  Bypass 

i 

0 

0 

0 

0.00 

t 

0.00  * 
t 

0 

0.00 

Grand 

Total-) 

85,334 

0 

0 

86,821 

100.00 

72,427 

100.00  * 

-245,626 

-245,626 

100.00 

T  /^rl  T  1  /M 

r j  T n It 

i 

- l^UULint!  OUiL  OLLtUUUI'i - 

hKcHd 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/W8/HR 

Gross  Total 

Glass  (sf) 

w 

i  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

.  Deg  f  Oeg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3,158 

Main  C] 

Ig  7.2 

86.8 

72.7 

4,182 

75.0  62 

.4  66.5 

58.8  55.5 

62.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vet 

t  0.0 

0.0 

0.0 

0 

0.0  0.0  ■  0, 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals 

7.2 

86.8 

Nall 

2,576  438  17 

!  -  iJCATTWr  /'ATI  CCI  CATTAW _ 

. . ATOCJ  OliJO  { 

-CMATUCCOTMA  rUCAl^C-- 

.-TCMDcoATimre 

f  nuniinu  v/UlL  OuLLUliUn 

- THlKrLUHo  \CTf(lJ 

-  — tnUlnctKinu  tnctAj 

iCrirLKHIUntO  u  J 

1  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

1  (Mbh) 

(cfm) 

Deg  f 

Oeg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.32 

SAD8  59,1 

122.0 

Main  HI 

;g  -245.6 

4,182 

68.0 

122.0 

Infil 

489 

489  Clg  Cfm/Ton 

578.02 

Plenum  75.0 

68.0 

Aux  Ht 

;g  0.0 

0 

0.0 

0.0 

Supply 

4,182 

4,182  Clg  Sqft/Ton 

436.48 

Return  75.0 

68.0 

Preheal 

!  -0.0 

4,182 

68.0 

58.8 

Mincfra 

0 

0  Clg  Btuh/Sqft 

27.49 

Ret/OA  75.0 

68.0 

Reheat 

!  0.0 

0 

0.0 

0.0 

Return 

3,966 

4,182  No.  People 

13 

Runarnd  75.0 

68.0 

Humidil 

f  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.1 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rni  Exh 

272 

0  Htg  Cfm/SqFt 

1.32 

Fn  BldTO  0.1 

0.0 

Total 

'  -245.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-77.78 

Fn  Frict  0.2 

0.0 

V  600 
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System  2  Slock  RAD  -  RADIATION 

nnttnnttnnttttttnt  COOLING  COIL  PEAK  tnuttnnntunnnununn  CLG  SPACE  PEAK  nntttnnt  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 

No/Hr:  0/  0 

t 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

0AD8/WB/HR: 

0/  0/  0. 

0 

i 

t 

0AD8: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

. Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

;.fLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

u.OO 

t 

0 

0.00  ^ 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-30,411 

-30,411 

27.71 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-45,240 

-45,240 

41.22 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-34, 

,091 

-34,091 

31.06 

Sub  Total") 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-109,742 

-109,742 

100.00 

Internal  Loads 

* 

t 

Lignts 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Hisi 

L 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

SubiTotal-) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  1 

•an  Heat 

0 

0.00 

t 

0.00  » 

0 

0.00 

Ret.  i 

■an  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  1 

ieat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

0V/Un6r  Sizing 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

i 

0 

0 

0 

0.00 

t 

t 

0.00  * 
4; 

0 

0.00 

Grand 

Total::) 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-109,742 

-109,742 

100.00 

1 

CUULXriu  l>uiL  wLLtbilUn 

HKtRD . . 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

w 

i  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

.  Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

3,158 

Main  Cl 

Ig  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Ver 

t  0.0 

0.0 

0.0 

0 

0.0 

0.0  ■  0.0 

0.0 

0.0 

0.0 

Roof 

0 

0  0 

Totals 

0.0 

0.0 

Wall 

2,576  438  17 

[  urATTkir  mil  cri  crTTnw-w--_- 

-ATOriniJC  f  nflys\ 

cuATMcrDTMr  ruc/'i/c-- 

.wTCMOCDATIIDCC 

- HtHilNb  OUIL  otLtbliUn 

.nlKi  LUno 

1 

1  trir  u KH  1  UKtj  \i  } 

!  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  It  OA 

0.0 

Type  Clg 

Htg 

;  (Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8  0,0 

68.1 

Main  HI 

;g  -109.7 

0  0.0 

0.0 

Infil 

0 

489 

Clg  Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat 

;  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0,00 

Ret/OA  0.0 

68.0 

Reheat 

j  0.0 

0  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd  0.0 

68.0 

Humidit 

f  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total 

i  -109.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-34.75 

Fn  Frict  0.0 

0.0 

Trane, Air  Conditioning  Economics 
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System 


Peak  COMP 


COMPUTER  ROOM  UNIT 


uunnttnntntnntn  COOLING  COIL  PEAK  *ntnt*ni(*n*nu*intn**nn  CLG  SPACE  PEAK  nnunnn  HEATING  COIL  PEAK  tttutn 


Peaked  at  Time  =:> 
Outside  Air  ==> 


Mo/Hr:  7/14 

OAD8/W8/HR:  91/  74/105.0 


Envelope  Loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Total") 
Internal  Loads 
Lignts 
People 
Misd 

Subilotal::) 
Ceiliijig  Load 
Outside  Air 
Sup,  fan  Heat 
Ret.  fan  Heat 
Duct  Heat  Pkup 
OV/UNDR  Sizing 
Exhaust  Heat 
Terminal  8ypass 

Grand  Total”) 


Space 

Sens.+Lat. 

(8tuh) 

0 


909 

1,887 

7,289 

10,085 

0 


Ret.  Air 
Sensible 
(Btuh) 
0 


Ret.  Air 
Latent 
(Btuh) 


909 

1,887 

7,289 

10,085 

0 

0 

208 


Percnt  * 
Of  Tot  * 

(%)  * 
0.00  * 
0.00  * 
4.63  4 
9.98  ♦ 
2.25  * 
6.39  * 
0.00  * 
0,00  * 
19.67  * 

42.92  * 
* 

5.04  * 
10.46  * 
40.42  * 

55.92  * 
0.00  * 
0.00  * 
1.15  * 
0.00  * 
0.00  * 
0.00  * 
0.00  * 
0.00  * 


Space 

Sensible 

(Btuh) 

0 

0 

1,050 

1,500 

437 

1,085 

0 

0 

1,781 

5,854 


Percnt  * 
Of  Tot  * 

(%)  » 
0.00  * 
0.00  * 
6.30  4 
9.71  * 
2.83  * 
7.03  * 
0,00  * 
0.00  * 
11.53  * 

37.90  * 

t 

6.18  * 

6.01  * 

49.91  * 
62.10  * 

0.00  * 
0,00  * 
0.00  * 
0.00  * 
0.00  * 
0.00  * 
0.00  * 
0.00  * 


Mo/Hr:  13/  1 
OADB;  4 

Space  Peak  Coil  Peak 
Space  Sens  Tot  Sens 


(Btuh) 

0 

0 

-904 

0 

-2,084 

-2,043 

0 

0 

-7,354 

-12,385 


(Btuh) 

0 

0 

-904 

0 

-2,084 

-2,043 

0 

0 

-7,354 

-12,385 


Percnt 
Of  Tot 

(») 

0.00 

0.00 

7.30 

0.00 

16.83 

16.50 

0.00 

0.00 

59.38 

100.00 


-12,385 


Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  OB/WB/HR 


Leaving  OB/WB/HR 


Gross  Total 


-AREAS . 

Glass  (sf)  (%) 


(Tons) 

(Mbh)  (Mbh) 

(cfm) 

.  Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

361 

Main  Cl 

g 

1.5 

18.0 

15.2 

1,460 

75.0 

65.3  80.3 

65.1 

61.5  78.0 

Part 

0 

Aux  Cl 

g 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Ver 

t 

0.0 

0.0 

0.0 

0 

0.0 

0.0  •  0.0 

0.0 

0.0  0.0 

Roof 

361 

0 

0 

Totals 

1.5 

18.0 

Wall 

556 

30 

5 

-UCATTWA  ecl  c^TTnu-.-----, 

-ATOri  AlllO  ( 

-  \ 

nunlifib  vUlL  wLLLvIIUH 

•  niKiLLlWb  yCTfflj 

—  itnKtKHiuKL;)  ir;"”" 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

i 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

4.04 

SAD8 

65.3 

75.8 

Main  Htg 

-16.7 

1,460 

65.3 

75.8 

Infil 

106 

106 

Clg  Cfffl/Ton 

971.51 

Plenum 

75.0 

68,0 

Aux  Htig 

0.0 

0 

0.0 

0.0 

Supply 

1,460 

1,460 

Clg  Sqft/Ton 

240.22 

Return 

75.0 

68.0 

Preheat 

-0.0 

1,460 

68.0 

65.1 

Mincfm 

0 

1,460 

Clg  Btuh/Sqft 

49.96 

Ret/OA 

75.0 

68.0 

Reheat 

-4.3 

1,460 

65.3 

68.0 

Return 

1,460 

1,460 

No.  People 

4 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

4.04 

Fn  BldTD 

0.0 

0,0 

Total 

-16.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-46.28 

Fn  Frict 

0.1 

0.1 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
COMBINED  ECOS 

. - .  BUILDING  U  -  V  A  L  U  E  S . 


Trane,  Air  Conditioning  Economics 

By:  Tjrane  Customer  Direct  Service  Network 


Room  U-Values . . -  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room  Summr  iintr 

Number  Description  Part.  ExFlr  Skylt  Skylt 

1  MEN  0.000  0.000  0.000  0.000 

2  WOMEN  0.000  0.000  0.000  0.000 

3  ENGR  RESOURCES  0.000  0.000  0.000  0.000 

4  OFFICE  0.000  0.000  0.000  0.000 

5  ENTRANCE  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.000  0.000  0.000  0.000 

6  PRINT  ROOM  0.000  0.000  0.000  0.000 

1  ENGINEERING  0.000  0.000  0.000  0.000 

8  HALL  0.000  0.000  0.000  0.000 

9  OFFICE  0.000  0.000  0.000  0.000 

10  RECEPTION  0.000  0.000  0.000  0.000 

11  OFFICE  0.000  0.000  0.000  0.000 

SECRETARY  0.000  0.000  0.000  0.000 

Zone  I  2  Total/Ave.  0.000  0.000  0.000  0.000 

Systeiji  1  Total/Ave.  0.000  0.000  0.000  0.000 

I  MEN  0.000  0.000  0.000  0.000 

I  WOMEN  0.000  0.000  0.000  0.000 

3  ENGR  RESOURCES  0.000  0.000  0.000  0.000 

i  OFFICE  0.000  0.000  0.000  0.000 

i  ENTRANCE  0.000  0.000  0.000  0.000 

Zone  I  1  Total/Ave.  0.000  0.000  0.000  0.000 

i  PRINT  ROOM  0.000  0.000  0.000  0.000 

t  ENGINEERING  0.000  0.000  0.000  0.000 

8  HALL  0.000  0.000  0.000  0.000 

\  OFFICE  0.000  0.000  0.000  0.000 

10  RECEPTION  0.000  0.000  0.000  0.000 

11  OFFICE  0.000  0.000  0.000  0.000 

l|  SECRETARY  0.000  0.000  0.000  0.000 

Zone  I  2  Total/Ave.  0.000  0.000  0.000  0.000 

System  2  Total/Ave.  0.000  0.000  0.000  0.000 

13  COMPUTER  ROOM  0.000  0.000  0.000  0.000 

Zone  I  3  Total/Ave.  0.000  0.000  0.000  0.000 

System  3  Total/Ave.  0.000  0.000  0.000  0.000 

Building  0.000  0.000  0.000  0.000 


Summr  Wintr  (lb/  (Btu/ 

Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

0.000  1.040  1.086  0.357  0.000  226.9  49.13 

0.000  1.040  1.086  0.357  0.000  164.8  35.62 

0.000  1.040  1.086  0.357  0.000  74.0  15.86 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  23.8  4.63 

0.000  1.040  1.086  0.348  0.000  80.5  17.24 

0.000  1.040  1.086  0.316  0.000  20.8  4.07 

0.000  1.040  1.086  0.316  0.000  17.9  3.53 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.5  3.63 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.6  3.65 

0.000  1.040  1.086  0.316  0.000  23.5  4.57 

0.000  1.040  1.086  0.316  0.000  17.9  3.51 

0.000  1.040  1.086  0.331  0.000  47.8  10.07 

0.000  1.040  1.086  0.357  0.000  226.9  49.13 

0.000  1.040  1.086  0.357  0.000  164.8  35.62 

0.000  1.040  1.086  0.357  0.000  74.0  15.86 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  23.8  4.63 

0.000  1.040  1.086  0.348  0.000  80.5  17.24 

0.000  1.040  1.086  0.316  0.000  20.8  4.07 

0.000  1.040  1.086  0.316  0.000  17.9  3.53 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.5  3.63 

0.000  0.000  0.000  0.000  0.000  13.3  2.67 

0.000  1.040  1.086  0.316  0.000  18.6  3.65 

0.000  1.040  1.086  0.316  0.000  23.5  4.57 

0.000  1.040  1.086  0.316  0.000  17.9  3.51 

0.000  1.040  1.086  0.331  0.000  ,  47.8  10.07 

0.039  1.040  1.086  0.061  0.000  28.9  6.33 

0.039  1.040  1.086  0.061  0.000  28.9  6.33 

0.039  1.040  1.086  0.061  0.000  28.9  6.33 

0.039  1.040  1.086  0.301  0.000  46.7  9.87 


i 


Trane, Air  Conditioning  Economics 

By:  Tfane  Customer  Direct  Service  Network 
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BUILDING  AREAS  -  ALTERNATIVE  2 
COMBINED  ECOS 

I 

- r .  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Nindow 

Win 

Net  Hall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number  Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

{%) 

(sqft) 

(sqft) 

W 

(sqft) 

1  MEN 

1 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2  NOMEN 

1 

1 

87 

.  87 

0 

0 

0 

0 

0 

10 

9 

98 

3  ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

4  OFFICE 

1 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

5  ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone  ■  1  Total/Ave. 

1,509 

0 

0 

0 

0 

0 

214 

18 

945 

6  PRINT  ROOM 

1 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

7  ENGINEERING 

1 

1 

657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

8  HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

^  OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

li  RECEPTION 

1 

1 

105 

105 

0 

0 

0 

0 

0 

0 

0 

0 

l|  OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

12  SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone  ■  2  Total/Ave. 

1,649 

0 

0 

0 

0 

0 

224 

16 

1,194 

System  1  Total/Ave. 

3,158 

0 

0 

0 

0 

0 

438 

17 

2,139 

1  MEN 

1 

1 

105 

105 

0 

0 

0 

0 

0 

20 

11 

167 

2  WOMEN 

i 

1 

87 

87 

0 

0 

0 

0 

0 

10 

9 

98 

1  ENGR  RESOURCES 

1 

1 

1,062 

1,062 

0 

0 

0 

0 

0 

160 

25 

479 

4  OFFICE 

i 

1 

135 

135 

0 

0 

0 

0 

0 

0 

0 

0 

i  ENTRANCE 

1 

1 

120 

120 

0 

0 

0 

0 

0 

24 

11 

201 

Zone  1  Total/Ave. 

■  1,509 

0 

0 

0 

0 

0 

214 

18 

945 

<1  PRINT  ROOM 

1 

1 

169 

169 

0 

0 

0 

0 

0 

32 

14 

202 

ENGINEERING 

1 

1 

•  657 

657 

0 

0 

0 

0 

0 

72 

13 

482 

8  HALL 

1 

1 

194 

194 

0 

0 

0 

0 

0 

0 

0 

0 

\  OFFICE 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

17 

116 

10  RECEPTION 

1 

1 

105 

.  105 

0 

0 

0 

0 

0 

0 

0 

0 

11  OFFICE 

1 

1 

293 

293 

0 

0 

0 

0 

0 

64 

21 

247 

ij  SECRETARY 

1 

1 

91 

91 

0 

0 

0 

0 

0 

32 

18 

148 

Zone  2  Total/Ave. 

1,649 

•  0 

0 

0 

0 

0 

224 

16 

1,194 

System  2  Total/Ave. 

3,158 

0 

0 

0 

,  0 

0 

438 

17 

2,139 

13  COMPUTER  ROOM 

1 

1 

361 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Zone  1  3  Total/Ave. 

361  . 

0 

0 

0 

0 

361 

30 

5 

526 

System  3  Total/Ave. 

361 

0 

0 

0 

0 

361 

30 

5 

526 

Build|ng 

6,677 

0 

0 

0 

0 

361 

905 

16 

4,803 

Trane  Air  Conditioning  Econoiics 

By:  T^ane  Customer  Direct  Service  Network 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
COMBINED  ECOS 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.039  (Btu/Hr/S-q  ft/F) 

Overall  Wall  U-Value  =  0.418  (Btu/Hr/Sq  Ft/F)  . 

Overall  Building  U-Value  :  0.396  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  2.14  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  29. SI  (Btu/Hr/Sq  Ft) 


I 

TranejAir  Conditioning  Economics  V  600 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
COMBINED  ECOS 

i 

. - .  SYSTEM  LOAD  PROFILE . 


System  Totals 

Percent 

”  Cooling  Load  — 

.  Heating  Load 

— —  Cooling  Airflow 

■—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

0-5 

(Ton) 

0.4 

(^) 

0 

0 

(Btuh) 

-18,820 

(%) 

41 

894 

(Cfm) 

282.1 

(%) 

0 

0 

(Cfm) 

0.0 

(%) 

0 

0 

5  - 

10 

0.9 

2 

16 

>37,640 

33 

724 

564.2 

0 

0 

0.0 

0 

0 

10  - 

15 

1.3 

4 

42 

>56,460 

8 

186 

846.3 

0 

0 

0.0 

0 

0 

15  - 

20 

1.7 

7 

76 

>75,280 

6 

137 

1,128.4 

0 

0 

0.0 

0 

0 

20  - 

25 

2.2 

5 

58 

'94,099 

1 

24 

1,410.5 

0 

0 

0.0 

0 

0 

25  - 

10 

2.6 

2 

22 

-112,919 

10 

228 

1,692.6 

0 

0 

0.0 

0 

0 

30  - 

|35 

3.1 

0 

0 

-131,739 

0 

0 

1,974.7 

0 

0 

0.0 

0 

0 

35  ' 

!40 

3.5 

4 

42 

-150,559 

0 

0 

2,256.8 

0 

0 

/  0.0 

0 

0 

40  - 

45 

3.9 

2 

26 

-169,379 

0 

0 

2,538.9 

0 

0 

0.0 

0 

0 

45  - 

50 

4.4 

6 

59 

-188,199 

0 

0 

2,821.0 

0 

0 

0.0 

0 

0 

50  - 

55 

4.8 

6 

61 

-207,019 

0 

0 

3,103.1 

0 

0 

0.0 

0 

0 

55- 

60 

5.2 

13 

141 

-225,839 

0 

0 

3,385.2 

0 

0 

0.0 

0 

0 

60  - 

65 

5.7 

8 

90 

-244,659 

0 

0 

3,667.3 

0 

0 

0.0 

0 

0 

65- 

70 

6.1 

4 

45 

-263,478 

0 

0 

3,949.4 

0 

0 

0.0 

.  0 

0 

70  - 

75 

6.6 

13 

133 

'282,298 

0 

0 

4,231.5 

0 

0 

0.0 

0 

0 

75  - 

80 

7.0 

12 

131 

-301,118 

0 

0 

4,513.6 

0 

0 

0.0 

0 

0 

80  - 

85 

7.4 

2 

20 

-319,938 

0 

0 

4,795.7 

0 

0 

0.0 

0 

0 

85  - 

90 

7.9 

0 

0 

-338,758 

0 

0 

5,077.8 

0 

0 

0.0 

0 

0 

90  - 

95 

8.3 

4 

40 

-357,578 

0 

0 

5,359.9 

0 

0 

0.0 

0 

0 

95  - 

iOO 

8.7 

6 

60 

-376/398 

0 

0 

5,642.0 

100 

1,070 

0.0 

0 

0 

Hours 

Off 

0.0 

0 

7,698 

0 

0 

6,567 

0.0 

0 

7,690 

0.0 

0 

8,760 

Trane,  Air  Conditioning  Economics 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
COMBINED  ECOS 

I 

. - .  BUILDING  TEMPERATURE  PROFILES 


Temperature  .  Zone  Number  - 

Range  12123 

(F) 

Max.  Temp.  89.4  89.8107.4112.2  96.7 

Mo. /Hr.  7  21  7  19  7  19  7  19  10  17 

Day  Type  44211 

.  Number  of  Hours 

Above  100  0  0  1,320  652  0 

95,-  100  0  0  1,138  702  0 


90 

-  95 

0 

0 

315 

872 

168 

85 

-  90 

364 

177 

787 

678 

567 

80 

-  85 

1,564 

1,340 

469 

472 

1,701 

75' 

-  80 

2,160 

1,730 

79 

420 

1,864 

70 

-  75 

237 

777 

632 

698 

995 

65 

-  70 

1,090 

538 

2,117 

1,420 

749 

60 

-  65 

253 

744 

836 

676 

712 

55 

-  60 

1,519 

648 

456 

851 

535 

50 

-  55 

428 

863 

611 

1,319 

520 

Be 

low  50 

1,145 

1,943 

0 

0 

949 

Min. 

Temp. 

39.8 

31.2 

54.9 

54.9 

32.6 

W 

3. /Hr. 

2  8 

2  9 

2  2 

1  2 

2  9 

Dai 

1  Type 

5 

4 

5 

3 

4 

I 

i 

I 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
COMBINED  ECOS 

. r . MONTHLY  ENERGY  C  0  N  S  U  M  P  T  I  0 


ELEC 

DEMAND 

HOT  WTR  HOT  W  DMNO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrin/hr) 

Jan  ^ 

2,460 

13 

198 

1 

Feb 

2,226 

13 

186 

1 

March' 

2,676 

13 

75 

1 

April 

2,319 

13 

17 

1 

May 

3,681 

24 

0 

0 

June 

4,476 

24 

0 

0 

July  . 

4,683 

25 

0 

0 

Aug  : 

4,774 

24 

.  0 

0 

Sept  ' 

3,408 

24 

0 

0 

Oct  1 

2,550 

13 

14 

1 

Nov  I 

2,325 

13 

52 

i 

Dec 

2,342 

13 

157 

1 

Total 

37,920 

25 

699 

1 

Build  ng  Energy  Consumption 
Source  Energy  Consumption 


29,853  (Btu/Sq  Ft/Year) 
72,121  (etu/Sa  Ft/Year) 


Floor  Area  = 


6,677  (Sq  Ft) 


I 

Trane, ftir  Conditioning  Economics 

By:  Tfane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
COMBINED  ECOS 

. T .  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  — - - - Monthly  Consumption 


Num  1 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

0  1 

LIGHTS 

ELEC 

2432 

2201 

2664 

2316 

2543 

2548 

2316 

2664 

2316 

2548 

2316 

2316 

PK 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

1  MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  MISC  LD 

( 

SAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

( 

H 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3  f 

(ISC  LD 

{ 

IIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

'K 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4  1 

jilSC  LO 

1 

STEAM 

0 

0 

0 

0 

0  ■ 

0 

0 

0 

0 

0 

0 

0 

f 

k 

1 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5  1 

lisc  LD 

\ 

^  H0TH2O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

'K 

0.0 

0.0 

0.0 

O'.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6  i 

use  LO 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ1161 

AIR-CLO  COND  COMP  <15 

TONS 

\ 

LEC 

0 

0 

0 

0 

609 

1219 

1591 

1355 

597 

0 

0 

0 

! 

K 

0.0 

0.0 

0.0 

0.0 

6.4 

6.7  ■ 

6.9 

6.7 

6.5 

0.0 

0.0 

0.0 

1  EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

53 

.  108 

157 

123 

55 

0 

0 

0 

PK 

1 

0.0 

0.0 

0.0 

0.0 

0.6 

0,7 

0.7 

0.7 

0.6 

0.0 

0.0 

0.0 

1  EQ5303 

CONTROLS 

£ 

|l£C 

0 

0 

0 

0 

65 

73 

78 

76 

59 

0 

0 

0 

f 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

1 

2  EQ1161 

AIR-CLD  COND  COMP  <15  TONS 

ELEC 

0 

0 

0 

0 

145 

243 

274 

257 

141 

0 

0 

0 

f 

iK 

0.0 

0.0 

0.0 

0.0 

2.6 

2.7 

2.8 

2.7 

2.6 

0.0 

0.0 

0.0 

1 

2  EQ5200 

CONDENSER  FANS 

£ 

LEC 

0 

0 

0 

0 

13 

22 

27 

24 

13 

0 

0 

0 

f 

K 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

I 

2  EQ5303 
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Total 


29,188 

12.7 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


5,371 

6.9 


497 

0.7 


350 

0.3 


1,061 

2.8 


99 

0.2 


CONTROLS 


Trane  Air  Conditioning  Economics 

By;  Tlrane  Customer  Direct  Service  Network 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
COMBINED  ECOS 


iELEC 

0 

0 

0 

0 

52 

66 

60 

69 

47 

0 

0 

0 

293 

PK 

0.0 

0.0 

0,0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

197 

197 

179 

206 

179 

0 

0 

0 

958 

PK 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.9 

2 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2102 

PURCHASED  OIST.  HOT  WATER 

P  H0TH20 

198 

186 

75 

17 

0 

0 

0 

0 

0 

14 

52 

157 

699 

PK 

1.1 

1.1 

1.1 

1.1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

1.1 

1.1 

1.1 

1 

^5020 

HEAT  WATER  < 

CIRC.  PUMP 

C.V. 

kEC 

28 

25 

12 

3 

0 

0 

0 

0 

0 

2 

8 

25 

104 

k 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  ifane  Customer  Direct  Service  Network 

•UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
COMBINED  ECOS 

. - .  UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  24.7  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 

Eqp.  ■  Utility  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Num.  Code  Name  Equipment  Description  (kW)  (%) 

Cooling  Equipment 


1  EQ1161  AIR-CLD  COND  COMP  <15  TONS 

2  j  Eflll61  AIR-CLD  COND  COMP  <15  TONS 

Sub  Total 
Sub  Tital 


Sub  Tjtal 
Sub  Tital 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


Miscellaneous 

Lights 

Basejutilities 
MiscjEquipment 
Sub  Total 


7.9  31.93 

3.3  13.21 

11.2  45.14 

0.0  0.00 


0.9  3.62 
0.9  3.62 
0.0  0.00 


12.7  51.24 
0.0  0.00 
0.0  0.00 
12.7  51.24 


Grand 


Total 


24.7  100.00 
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! 

i 


LINE 

1 


5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 


31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 


56 

57 

58 


CONTENTS  OF  :  E:\CB400.TM 

# - 

JOB  -  1 

01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

01/CARLISLE  BARRACKS,  PA 

01/DEPARTMENT  OF  THE  ARMY 

01/BENATEC  ASSOCIATES 

01/BUILDING  400 

08/CARLISLE 

09 /MAY /SEP// //APR /OCT 

10/CLTO-CLF 

11///ZONE 

LOAD  -  1 

19/1/BASE  BUILDING 

20/1/1/GRND  FL  0 F FICES /I 156 / 1 / /0 / / 1 1 

20 /2/1/GUARD  OFFICER/231/1//0//10.8 

20/3/1/CELL  BLOCK/459/1//O//10.8 

20/4/1/DAY  ROOM/334/1//0//10 . 8 

20/5/1/DAY  ROOM  2ND  FL /516 /I / /0  /  / 1 4 . 7 

20/6/1/DAY  ROOM  2ND  FL /357 /I / /0 / / 1 4 . 7 

20/7/1/OFFICER/127/1//0//11.2 

20/8/1/GUARDS  DORM/506/1//0//11.2 

20 /9/1/FIREMANS  DORM/780/1//O//11.2 

20/10/1/2ND  FL  OFFICE/220/1//0//11 . 2 

20/11/2 /PROVOST  MARSHALL/182/1//0//11 

20/12/2/ NCO/110/1//0//11. 2 

20/13/2/GUARDS  DORM/251/1//0//11.2 

20/14/2/TOILETS/300/1//0//11 . 2 

20/15/3 /TRUCK  ROOM /1 28 0 /I / /O /  / 1 4 . 7 

21/M////CBADCTX///CBADHTX 

22/1/1/YES////130 

22/7/1/YES////130 

22/8/1/YES////130 

22/9/1/YES////130 

22/10/1/YES////130 

22/11/1/YES////130 

22/12/1/YES////130 

22/13/1/YES////130 

22/14/1/YES////130 

24/1/1/31/10//172/20 

24/1/2/29/1O//172/110 

24/1/3/4 8/10 //1 72/200 

24/2/1/8/10//172/110 

24/2/2/22/10//172/200 

24/3/1/27/10//172/20 

24/3/2/8/10//172/110 

24/4/1/6/10//172/20 

24/5/1/7/14 .3 //1 7 2/110 

24/5/2/44/14. 3//172/200 

24/6/1/22/14.3//172/20 

24/6/2/7/14 .3//172/110 

24/7/1/11/10. 2//172/110 

24/7/2/11/10. 2//172/200 

24/8/1/22/10. 2//172/200 

24/9/1/23/10. 2//172/290 

24/9/2/33/10. 2//172/20 

24/10/l/22/10.2//172y20 

24/10/2/10/10. 2//172/110 

24/11/1/17/1O//172/20 

24/12/1/10/10 .2/ /1 72/200 


LINE 

59 


CONTENTS  OF  :  E:\C8400.TM 


24/13/1/10/10. 2//172/200 
24/13/2/24 /10.2//172/290 
24/14/1/26/10. 2//172/110 
24/15/1/43/14. 3//172/290 
24/15/2/33/14. 3//172/20 
25/1/1/4. 5/2. 5/5/. 81/. 64 
25/1/2/4. 5/2. 5/2/. 81/. 64 
25/ 1/3/ 4. 5/ 2. 5/4/. 81/. 6 4 
25/2/1/4. 5/2. 5/1/. 81/. 64 
25/2/2/4. 5/2. 5/1/. 81/. 64 
25/3/1/4. 5/2. 5/2/. 81/. 64 
25/3/2/4. 5/2. 5/1/. 81/. 64 
25/4/1/4. 5/2. 5/1/. 81/. 64 
25/5/1/6. 5/2. 5/1/. 81/. 64 
25/5/2/55/1  /!/ . 81/  .  64 
25/6/1/6. 5/2. 5/2/. 81/. 64 
25/6/2/6. 5/2. 5/1/. 81/. 64 
25/7/1/5. 5/2. 5/1/. 81/. 64 
25/7/2/5. 5/2. 5/1/. 81/. 64 
25/8/1/5. 5/2. 5/2/. 81/. 64 
25/9/1/5. 5/2. 5/2/. 81/. 64 
25/9/2/5. 5/2. 5/3/. 81/. 64 
25/10/1/5. 5/2. 5/2/. 81/. 64 
25/10/2/5. 5/2. 5/1/. 81/. 64 
25/11/1/4. 5/2. 5/2/. 81/. 64 
25/12/1/5. 5/2. 5/1/. 81/. 64 
25/13/1/5. 5/2. 5/1/. 81/. 64 
25/13/2/5. 5/2. 5/2/. 81/. 64 
25/14/1/5. 5/2. 5/2/. 81/. 64 
25/15/1/74/1/1/1.04/1 
25/15/2/4. 5/2. 5/3/. 81/. 64 

26/M/CBADPSL/CBADPSL/OFF//OFF/CBADCLG/OFF/OFF/OFF/OFF 

27/M/340/SF-PERS/255/255/1 .8/WATT-SF 

29/1///// . 38/CFM-SF/ . 38/C FM-SF 

29/2///// • 38 /CFM-SF/ . 38/C FM-SF 

29/3///// . 38/CFM-SF/ . 38/CFM-SF 

29/4///// . 38/CFM-SF/ . 38/CFM-SF 

29/5/////. 38/CFM-SF/. 38/CFM-SF 

29/6 /////. 38/CFM-SF/. 38/CFM-SF 

29/7/////. 38/CFM-SF/ . 38/CFM-SF 

29/8///// .38/CFM-SF/ .38/CFM-SF 

29/9/////. 38/C FM-SF/. 38/CFM-SF 

29/10/////. 38/C FM-SF/ .38/CFM-SF 

2 9/11 ////// /.38/CFM-SF 

29/12/// ////.38/CFM-SF 

29/13/// ////.38/CFM-SF 

29/14 ////// /.38/CFM-SF 

29/15///////1 . 17 /C FM-SF 

31/4/1/32/1O.3//147/SINE-FIT/80/50 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1/PTAC 

41/1/1/1 

42/1/. 2 

45/1/CBAOCL6/OFF/OFF70FF/OFF/OFF/OFF/OFF/OFF/OFF 

40/2/RAD 

41/2/1/2 

42/2 


CONTENTS  OF  :  E:\CB400.TM 
LINE  # - 

117  45 /2/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

118  40/3/UH 

119  41/3/3/3 

120 

121  45 /3/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

122  EQUIPMENT  -  1 

123  59/1/CARLISLE///BASE  BUILDING 

124  60/1/1/PKPLANT/l/l 

125  62/1/EQ1161/14 

126  65/1/1//2/3 

127  67/1/EQ2102/1 

128  69/1/EO4003 

129  69/3//EQ4381 

130  LOAD  -  2 

131  19/2/UIALL  S  ROOF  INSULATION 

132  20/1/1/GRND  FL  0 F FICES / 1 1 56 / 1 / /O / / 1 1 

133  20/2/1/6UARD  0 FFI C E R /231 /I / /0 / / 1 0 , 8 

134  20/3/1/CELL  B LOCK / 4 59 /I / /0 / / 1 0 . 8 

135  20/4/1/DAY  R 0 OM /3 3 4 /I / /0 / /I 0 . 8 

136  20/5/1/OAY  ROOM  2ND  FL / 51 6 / 1 / /0 / / 1 4 . 7 

137  20/6/1/DAY  ROOM  2ND  F L / 35 7 / 1 / / 0 / / 1 4 . 7 

138  20/7/1/OFFICER/127/1//0//11.2 

139  20/8/1/6UARDS  DOR M /506 / 1 / /0 / /I 1 . 2 

140  20/9/1/FIREMANS  DORM / 78 0 / 1 / / 0 / / 1 1 . 2 

141  20/10/1/2ND  FL  0 F FICE / 2 20 / 1 / /0 / / 1 1 . 2 

142  20/11/2/PR0V0ST  MARSHA L L /182 /I / /0 / /II 

143  20/12/2/NCO/110/1//0//11 . 2 

144  20/13/2/QUARDS  DOR M /25 1 / 1 / / 0 / / 1 1 . 2 

145  20/14/2/TOILETS/300/1//0//11 .2 

146  20/15/3/TRUCK  ROO M / 128 0 /I / / 0 / /I 4 . 7 

147  21/M////CBADCTX///CBADHTX 

148  22/1/1/YES////118 

149  22/7/1/YES////130 

150  22/8/1/YES////130 

151  22/9/1/YES////130 

152  22/10/1/YES////130 

153  22/11/1/YES////130 

154  22/12/1/YES////130 

155  22/13/1/YES////130 

156  22/14/1/YES////130 

157  24/1/1/31/10//179/20 

158  24/1/2/29/10//179/110 

159  24/1/3/48/10//179/200 

160  24/2/1/8/10//179/110 

161  24/2/2/22/1O//179/200 

162  24/3/1/27/10//179/20 

163  24/3/2/8/10//179/110 

164  24/4/1/6/10//179/20 

165  24/5/1/7/14. 3//179/110 

166  24 /5/2/44/14 . 3//179/200 

167  24/6/1/22/14. 3//179/20 

168  24/6/2/7/14. 3//179/110 

169  24/7/1/11/10. 2//179/110 

170  24/7/2/11/10 . 2//179/200 

171  24/8/1/22/10 . 2//179/.200 

172  24/9/1/23/10. 2//179/290 

173  24/9/2/33/10 . 2//179/20 

174  24/10/1/22/10 .2//179/20 


CONTENTS  OF  :  E:\CB400.TM 
LINE  # - 

175  24/10/2/10/10 . 2//179/110 

176  24/11/1/17/10//179/20 

177  24/12/1/10/10. 2//179/200 

178  24/13/1/10/10. 2//179/200 

179  24/13/2/24/10. 2//179/290 

180  24/14/1/26/10. 2//179/110 

181  24/15/1/43/14. 3//179/290 

182  24/15/2/33/14. 3//179/20 

183  25/1/1/4. 5/2. 5/5/. 81/. 64 

184  25/1/2/4 .5/2. 5/2/. 81/. 64 

185  25/1/3/4. 5/2. 5/4/. 81/. 64 

186  25/2/1/4. 5/2. 5/1/. 81/. 64 

187  25/2/2/4. 5/2. 5/1/. 81/. 64 

188  25/3/1/4. 5/2. 5/2/. 81/. 64 

189  25/3/2/4. 5/2. 5/1/. 81/. 64 

190  25/4/1/4. 5/2. 5/1/. 81/. 64 

191  25/5/1/6. 5/2. 5/1/. 81/. 64 

192  25/5/2/55/1/1/. 81/. 64 

193  25/6/1/6. 5/2. 5/2/. 81/, 64 

194  25/6/ 2/6. 5/2. 5/1/. 81/. 64 

195  25/7/1/5, 5/2. 5/1/. 81/. 64 

196  25/7/2/5. 5/2. 5/1/. 81/. 64 

197  25/8/1/5. 5/2. 5/2/. 81/. 64 

198  25/9/1/5 . 5/2 . 5/2/ . 81/ . 64 

199  25/9/2/5. 5/2. 5/3/. 81/. 64 

200  25/10/1/5. 5/2. 5/2/. 81/. 64 

201  25/10/2/5-5/2. 5/1/. 81/. 64 

202  25/11/1/4. 5/2. 5/2/. 81/. 64 

203  25/12/1/5. 5/2. 5/1/. 81/. 64 

204  25/13/1/5. 5/2. 5/1/. 81/. 64 

205  25/13/2/5. 5/2. 5/2/. 81/. 64 

206  25/14/1/5. 5/2. 5/2/. 81/. 64 

207  25/15/1/74/1/1/1.04/1 

208  25/15/2/4 . 5/2 . 5/3/ . 81 /. 64 

209  26/M/CBADP&L/CBADPSL/OFF//OFF/CBADCLQ/OFF/OFF/OFF/OFF 

210  27/M/340/SF-PERS/255/255/1 .8/WATT-SF 

211  29/1/////.29/CFM-SF/.29/CFM-SF 

212  29/2/////.29/CFM-SF/.29/CFM-SF 

213  29/3 /////. 29/C FM-SF/ .29 /CFM-SF 

214  29/4 /////. 29 /CFM-SF/. 2 9 /CFM-SF 

215  29/5/////. 29 /CFM-SF/. 29 /CFM-SF 

216  29/6 /////. 29 /CFM-SF/. 29 /CFM-SF 

217  29/7 /////. 29 /CFM-SF/. 29 /CFM-SF 

218  29/8 /////. 29 /CFM-SF/. 29 /CFM-SF 

219  29/9 /////. 29 /CFM-SF/. 29 /CFM-SF 

220  29/10 /////. 29/C FM-SF/ .29 /CFM-SF 

221  29/11///////. 29/CFM-SF 

222  29/12///////. 29/CFM-SF  • 

223  29/13///////. 29/CFM-SF 

224  29/14 ///////. 29 /CFM-SF 

225  29/15///////1 . 14/CFM-SF 

226  31/4 /1/32/10.3//147 /SIN E-FIT /80/50 

227  SYSTEM  -  2 

228  39/2/WALL  6  ROOF  INSULATION 

229  40/1/PTAC 

230  41/1/1/1 

231  42/1/. 2 

232  45/1/C8ADCLG/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 


CONTENTS  OF  :  E:\C840O.TM 
LINE  # - 

233  40/2/RAO 

234  41/2/1/2 

235  42/2 

236  45 /2/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

237  40/3/UH 

238  41/3/3/3 

239  42/3//. 1 

240  45 /3/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF /OFF 

241  EQUIPMENT  -  2 

242  59/2/CARLISLE///WALL  &  ROOF  INSULATION 

243  60/1/1/PKPLANT/l/l 

244  62/1/E01161 /14 

245  65/1/1//2/3 

246  67/1/EQ2102/1 

247  69/1/EQ4003 

248  69/3//EQ4381 

249  LOAD  -  3 

250  19/3/WEATHERSTRIP  S  CAULKING 

251  20/1/1/GRND  FL  0 F F I C E S / 1 1 5 6 / 1 / / 0 / / 1 1 

252  20/2/1/GUARD  0 F FI C E R / 2 3 1 /I / / 0  / / 1 0 . 8 

253  20/3/1/CELL  8 L OC K / 4 5 9 / 1 / / 0 / / 1 0 . 8 

254  20/4/1/DAY  R 0 0 M / 3 3 4 / 1 / / 0 / / 1 0 . 8 

255  20/5/1/DAY  ROOM  2ND  F L /5 1 6 /I / / 0 / / 1 4 . 7 

256  20/6/1/DAY  ROOM  2ND  F L / 3 5 7 / 1 / /0 / / 1 4 . 7 

257  20/7/1/OFFICER/127/1//0//11.2 

258  20/8/1/GUAR0S  DORM /506 /I / /0 / /II . 2 

259  20/9/1/FIREMANS  DORM / 7 8 0 /I / / 0 / /1 1 . 2 

260  2O/10/1/2ND  FL  0 F F I C E / 2 2 0 / 1 / / 0 / / 1 1 . 2 

261  20/11/2/PROVOST  M ARSHA L L /182 /I / /0 / /II 

262  20/12/2/ NCO/110/1//0//11. 2 

263  20/13/2/GUARDS  0 0 R M / 2 5 1  / 1 / / 0 / / 1 1 . 2 

264  20/14/2/TOILETS/300/1//0//11 , 2 

265  20/15/3/TRUCK  ROOM /1280 /I / /0 //14 . 7 

266  21/M////CBADCTX///CBADHTX 

267  22/1/1/YES////130 

268  22/7/1/YES////130 

269  22/8/1/YES////130 

270  22/9/1/YES////130 

271  22/10/1/YES////130 

272  22/11/1/YES////130 

273  22/12/1/YES////130 

274  22/13/1/YES////130 

275  22/14/1/YES////130 

276  24/1/1/31/10//172/20 

277  24/1/2/29/10//172/110 

278  24/1/3/48/10//172/200 

279  24/2/1/8/10//172/110 

280  24/2/2/22/10//172/200 

281  24/3/1/27/10//172/20 

282  24/3/2/8/10//172/110 

283  24/4/1/6/10//172/20 

284  24/5/1/7/14 . 3//172/110 

285  24/5/2/44/14 . 3//172/200 

286  24/6/1/22/14 . 3//172/20 

287  24/6/2/7/14 .3//172/l,10 

288  24/7/1/11/10. 2//172/110 

289  24/7/2/11/10. 2//172/200 

290  24/8/1/22/10. 2//172/2O0 


CONTENTS  OF  :  E:\CB400.TM 
LINE  # - 

291  24/9/1/23/10. 2//172/290 

292  24/9/2/33/10 . 2//172/20 

293  24/10/1/22/10. 2//172/20 

294  24/10/2/10/10 . 2//172/110 

295  24/11/1/17/1O//172/20 

296  24/12/1/10/10. 2//172/200 

297  24/13/1/10/10. 2//172/200 

298  24/13/2/24/10 . 2//172/290 

299  24/14/1/26/10 . 2//172/110 

300  24/15/1/43/14 . 3//172/290 

301  24/15/2/33/14 . 3//172/20 

302  25/1/1/4. 5/2. 5/5/. 81/. 64 

303  25/1/2/4. 5/2. 5/2/. 81/. 64 

304  25/1/3/4. 5/2. 5/4/. 81/. 64 

305  25/2/1/4. 5/2. 5/1/. 81/. 64 

306  25/2/2/4. 5/2. 5/1/. 81/. 64 

307  25/3/1/4. 5/2. 5/2/. 81/. 64 

308  25/3/2/4. 5/2. 5/1/. 81/. 64 

309  25/4/1/4. 5/2. 5/1/, 81/. 64 

310  25/5/1/6. 5/2. 5/1/. 81/. 64 

311  25/5/2/55/1/1/ . 81/ . 64 

312  25/6/1/6. 5/2. 5/2/. 81/. 64 

313  25/6/2/6. 5/2. 5/1/. 81/. 64 

314  25/7/1/5. 5/2. 5/1/. 81/. 64 

315  25/7/2/5. 5/2. 5/1/. 81/. 64 

316  25/8/1/5.5/2.5/2/. 81/. 64 

317  25/9/1/5. 5/2. 5/2/. 81/. 64 

318  25/9/2/5. 5/2. 5/3/. 81/. 64 

319  25/10/1/5. 5/2. 5/2/. 81/. 64 

320  25/10/2/5. 5/2. 5/1/. 81/. 64 

321  25/11/1/4. 5/2. 5/ 2/. 81/. 64 

322  25/12/1/5 . 5/2 . 5/1 /. 81 /. 64 

323  25/13/1/5. 5/2. 5/1/. 81/. 64 

324  25/13/2/5. 5/2. 5/2/. 81/. 64 

325  25/14/1/5. 5/2. 5/2/. 81/. 64 

326  25/15/1/74/1/1/1.04/1 

327  25/15/2/4 . 5/2 . 5/3/ . 81 /. 64 

328  26/M/CBADPSL/CBADPSL/0FF//0FF/CBADC LG/OFF /OFF/OFF/OFF 

329  27/M/340/SF-PERS/255/255/1 . 8/lJATT-SF 

330  29/1 /////. 34/CFM-SF/. 34 /CFM-SF 

331  29/2 /////. 3 4 /CFM-SF/. 34/CFM-SF 

332  29/3/////. 34/CFM-SF/ . 34/CFM-SF 

333  29/4 /////. 3 4 /CFM-SF /.34/CFM-SF 

334  29/5/////.34/CFM-SF/ . 34/CFM-SF 

335  29/6 /////. 3 4 /CFM-SF /.34/CFM-SF 

336  29/7/////. 34/CFM-SF/. 34/CFM-SF 

337  29/8 /////. 34 /CFM-SF /.34/CFM-SF 

338  29/9 /////. 34 /CFM-SF/. 34/CFM-SF 

339  29/10/////. 34/CFM-SF/. 34/CFM-SF 

340  29/11///////. 34/CFM-SF 

341  29/12///////. 34/CFM-SF 

342  29/13///////. 34/CFM-SF 

343  29/14///////. 34/CFM-SF 

344  29/15///////. 64/CFM-SF 

345  31/4/1/32/1O.3//147ASINE-FIT/80/50 

346  SYSTEM  -  3 

347  39/3/WEATHERSTRIP  S  CAULKING 

348  40/1/PTAC 


CONTENTS  OF  :  E:\CB400.TM 
LINE  # - 

349  41/1/1/1 

350  42/1/. 2 

351  45 /I /CBADC LG /OFF/OFF /OFF /OFF /OFF /OFF/OFF/OFF/OFF 

352  40/2/RAD 

353  41/2/1/2 

354  42/2 

355  45/2/OFF /OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

356  40/3/UH 

357  41/3/3/3 

358  42/3//. 1 

359  45/3 /OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF /OFF/OFF/OFF 

360  EQUIPMENT  -  3 

361  59/3/CARLISLE///WEATHERSTRIP  S  CAULKING 

362  60/1/1/PKPLANT/l/l 

363  62/1/EQ1161/14 

364  65/1/1//2/3 

365  67/1/EQ2102/1 

366  69/1/EQ4O03 

367  69/3//EQ4381 

368  LOAD  -  4 

369  19/4/REPLACE  FLUORESCENT  LAMPS 

370  20/1/1/GRND  FL  0 F FIC E S / 1 1 56 / 1 / /0 / / 1 1 

371  20/2/1/GUARD  0 F FI C E R / 2 3 1 / 1 / / 0 / / 1 0 . 8 

372  20/3/1/CELL  B L 0 C K / 4 5 9 /I / / 0 / / 10 . 8 

373  20/4/1/DAY  ROOM /33 4 /I / /0 / /10 . 8 

374  20/5/1/DAY  ROOM  2ND  F L /5 1 6 / 1 / / 0 / / 1 4 . 7 

375  20/6/1/DAY  ROOM  2ND  FL/357/1//0//14.7 

376  20/7/1 /OFFICER/127 /1//0//11. 2 

377  20/8/1/GUARDS  D 0 R M / 5 0 6 / 1 / /0 / / 1 1 . 2 

378  20/9/1/FIREMANS  DO RM / 7 8 0 / 1 / /0 / / 1 1 . 2 

379  20/10/1/2ND  FL  0 F F I C E / 2 2 0 / 1 / /0 / / 1 1 . 2 

380  20/11/2/PR0VOST  M A RSH A L L / 1 8 2 / 1 / / 0 / / 1 1 

381  20/12/2/NCO/110/1//0//11 . 2 

382  20/13/2/GUARDS  DOR M / 25 1 / 1 / /O / /I 1 . 2 

383  20/14/2/TOILETS/30O/1//0//11 .2 

384  20/15/3/TRUCK  ROOM /1280 /I / /O / /14 . 7 

385  21/M////CBADCTX///CBADHTX 

386  22/1/1/YES////130 

387  22/7/1/YES////130 

388  22/8/1/YES////130 

389  22/9/1/YES////130 

390  22/10/1/YES////130 

391  22/11/1/YES////130 

392  22/12/1/YES////130 

393  22/13/1/YES////130 

394  22/14/1/YES////130 

395  24/1/1/31/10//172/20 

396  24/1/2/29/10//172/110 

397  24/1/3/48/10//172/2O0 

398  24/2/1/8/10//172/110 

399  24/2/2/22/10//172/200 

400  24/3/1/27/10//172/20 

401  24/3/2/8/10//172/110 

402  24/4/1/6/1O//172/20 

403  24/5/1/7/14. 3//172/110 

404  24/5/2/44/14 .3//172/200 

405  24/6/1/22/14. 3//172/20 

406  24/6/2/7/14 .3//172/110 


CONTENTS  OF  :  E:\CB400.TM 
LINE  # - 

407  24/7/1/11/10. 2//172/110 

408  24/7/2/11/10 . 2//172/200 

409  24/8/1/22/10. 2//172/200 

410  24/9/1/23/10. 2//172/290 

411  24/9/2/33/10 . 2//172/20 

412  24/10/1/22/10. 2//172/20 

413  24/10/2/10/10 . 2//172/110 

414  24/11/1/17/10//172/20 

415  24/12/1 /10/10 . 2//172/200 

416  24/13/1/10/10. 2//172/200 

417  24/13/2/24/10 . 2//172/290 

418  24/14/1/26/10 . 2//172/110 

419  24/15/1 /43/14 . 3//172/290 

420  24/15/2/33/14 .3//172/20 

421  25/1/1/4. 5/2. 5/5/. 81/. 64 

422  25/1/2/4. 5/2. 5/2/. 81/. 64 

423  25/1/3/4. 5/2. 5/4/. 81/. 64 

424  25/2/1/4. 5/2. 5/1/. 81/. 64 

425  25/2/2/4. 5/2. 5/1/. 81/. 64 

426  25/3/1/4. 5/2. 5/2/. 81/. 64 

427  25/3/2/4. 5/2. 5/1/. 81/. 64 

428  25/4/1/4. 5/2. 5/1/. 81/. 64 

429  25/5/1/6. 5/2. 5/1/. 81/. 64 

430  25/5/2/55/1/1/. 81/. 64 

431  25/6/1/6. 5/2. 5/2/. 81/. 64 

432  25/6/2/6 . 5/2 . 5/1/ . 81/ . 64 

433  25/7/1/5. 5/2. 5/1/. 81/. 64 

434  25/7/2/5. 5/2. 5/1/. 81/. 64 

435  25/8/1/5 . 5/2 . 5/2/ . 81/ . 64 

436  25/9/1/5. 5/2. 5/2/. 81/. 64 

437  25/9/2/5. 5/2. 5/3/. 81/. 64 

438  25/10/1/5. 5/2. 5/2/. 81/. 64 

439  25/10/2/5. 5/2. 5/1/. 81/. 64 

440  25/11/1/4. 5/2. 5/2/. 81/. 64 

441  25/12/1/5. 5/2. 5/1/. 81/. 64 

442  25/13/1/5. 5/2. 5/1/. 81/. 64 

443  25/13/2/5 . 5/2 . 5/2/ . 81/ . 64 

444  25/14/1/5. 5/2. 5/2/. 81/. 64 

445  25/15/1/74/1/1/1.04/1 

446  25/15/2/4. 5/2. 5/3/. 81/. 64 

447  26/M/CBADPSL/CBADP&L/0FF//0FF/CBADCLG/0FF/0FF/0FF/0FF 

448  27/M/340/SF-PERS/255/255/1.59/UATT-SF 

449  29/1/////.38/CFM-SF/.38/CFM-SF 

450  29/2/////.38/CFM-SF/.38/CFM~SF 

451  29/3/////.38/CFM-SF/.38/CFM-SF 

452  29/4/////.38/CFI'1-SF/.38/CFM-SF 

453  2 9/5 /////. 38/C FM-SF/. 38 /CFM-SF 

454  29/6 /////. 38 /CFM-SF/. 38 /CFM-SF 

455  29/7 /////. 38/C FM-SF/. 38 /CFM-SF 

456  29/8///// .38 /CFM-SF/. 38 /CFM-SF 

457  29/9 /////. 38/C FM-SF/. 38 /CFM-SF 

458  29/10/////. 38/C FM-SF/. 38/C FM-SF 

459  29/11/////// .38 /CFM-SF 

460  29/12///////. 38/CFM-SF 

461  29/13///////. 38/CFM-SF 

462  29/14/////// . 38/CFM-SF 

463  29/15///////1 . 17/CFM~SF 

464  31/4 /1/32/10.3//147 /SINE- FIT /80/50 


CONTENTS  OF  :  E:\CB400.TM 
LINE  # - 

465  SYSTEM  -  4 

466  39/4/REPLACE  FLUORESCENT  LAMPS 

467  40/1/PTAC 

468  41/1/1/1 

469  42/1/. 2 

470  45/1/CBADCLG/OFF /OFF/OFF/OFF /OFF/OFF /OFF/OFF/OFF 

471  40/2/RAD 

472  41/2/1/2 

473  42/2 

474  45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

475  40/3/UH 

476  41/3/3/3 

477  42/3//. 1 

478  45/3/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

479  EQUIPMENT  -  4 

480  59/4/CARLISLE///REPLACE  FLUORESCENT  LAMPS 

481  60/1/1/PKPLANT/l/l 

482  62/1 /EQ1161 /14 

483  65/1/1//2/3 

484  67/1/EQ2102/1 

485  69/1/EQ4O03 

486  69/3//EQ4381 


CONTENTS  OF  :  E:\C8400B.TM 
LINE  #  - 

1  JOB  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01/CARLISLE  BARRACKS,  PA 

4  01/DEPARTMENT  OF  THE  ARMY 

5  01/BENATEC  ASSOCIATES 

6  01/BUILDING  400 

7  08/CARLISLE 

8  09/MAY/SEP////APR/OCT 

9  10/CLTD-CLF 

10  11///20NE 

11  LOAD  -  1 

12  19/1/REPLACE  FLUORESCENT  BALLASTS 

13  20/1/1/GRND  FL  0 F FI C E S / 1 1 5 6 / 1 / / 0 / / 1 1 

14  20/2/1/GUARD  0 F F I C E R / 2 3 1 / 1 / /0 / / 1 0 . 8 

15  20/3/1/CELL  BLOCK/459/1//0//10.8 

16  20/4/1/DAY  ROOM/334/l//0//10,8 

17  20/5/1/DAY  ROOM  2ND  F L / 5 1 6 / 1 / / 0 / / 1 4 . 7 

18  20/6/1/DAY  ROOM  2ND  F L / 3 5 7 / 1 / /0 / / 1 4 . 7 

19  20/7/1/OF FI CER/127/1//0//1 1.2 

20  20/8/1 /GUARDS  DO R M / 5 0 6 / 1 / / 0 / / 1 1 . 2 

21  20/9/1/FIREMANS  DO R M / 7 8 0 / 1 / / 0 / / 1 1 . 2 

22  20/10/1/2ND  FL  0 F FI C E / 2 2 0 / 1 / / 0 / / 1 1 . 2 

23  20/11/2/PROVOST  M AR SH A L L / 1 82 / 1 / /0 / /I 1 

24  20/12/2/ N CO/110/1 //0//11. 2 

25  20/13/2/GUARDS  D 0 R M / 2 5 1 / 1 / / 0 / / 1 1 . 2 

26  20/14/2/TOILETS/300/1//0//11 . 2 

27  20/15/3/TRUCK  R 0 0 M / 1 2 8 0 / 1 / / 0 / / 1 4 . 7 

28  21/M////CBADCTX///CBADHTX 

29  22/1/1/YES////130 

30  22/7/1/YES////130 

31  22/8/1/YES////130 

32  22/9/1/YES////130 

33  22/10/1/YES////130 

34  22/11/1/YES////130 

35  22/12/1/YES////130 

36  22/13/1/YES////130 

37  22/14/1/YES////130 

38  24/1/1/31/10//172/20 

39  24/1/2/29/10//172/110 

40  24/1/3/48/10//172/200 

41  24/2/1/8/10//172/110 

42  24/2/2/22/10//172/20O 

43  24/3/1/27/10//172/20 

44  24/3/2/8/10//172/110 

45  24/4/1/6/10//172/20 

46  24/5/1/7/14 . 3//172/110 

47  24/5/2/44/14. 3//172/200 

48  24/6/1/22/14. 3//172/20 

49  24/6/2/7/14 .3//172/110 

50  24/7/1/11/10. 2//172/110 

51  24/7/2/11/10. 2//172/200 

52  24/8/1/22/10. 2//172/200 

53  24/9/1/23/10. 2//172/290 

54  24/9/2/33/10. 2//172/20 

55  24/10/1/22/10. 2//172y20 

56  24/10/2/10/10 . 2//172/110 

57  24/11/1/17/10//172/20 

58  24/12/1/10/10 . 2//172/200 


LINE 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


CONTENTS  OF  :  E:\CB4008.TM 


24/13/1/10/10. 2//172/200 
24/13/2/24/10. 2//172/290 
24/14/1/26/10. 2//172/110 
24/15/1/43/14. 3//172/290 
24/15/2/33/14. 3//172/20 
25/1/1/4. 5/2. 5/5/. 81/. 64 
25/1/2/4. 5/2. 5/2/. 81/. 64 
25/1/3/4.5/2.5/4/. 81/. 64 
25/2/1/4. 5/2. 5/1/. 81/. 64 
25/2/2/4. 5/2. 5/1/. 81/. 64 
25/3/1/4. 5/2. 5/2/. 81/. 64 
25/3/2/4. 5/2. 5/1/. 81/. 64 
25/4/1/4. 5/2. 5/1/. 81/. 64 
25/5/1/6. 5/2. 5/1/. 81/. 64 
25/5/2/55/1/1/. 81/. 64 
25/6/1/6.5/2.5/2/. 81/. 64 
25/6/2/6. 5/2. 5/1/. 81/. 64 
25/7/1/5. 5/2. 5/1/. 81/. 64 
25/7/2/5. 5/2. 5/1/. 81/. 64 
25/8/1/5. 5/2. 5/2/. 81/. 64 
25/9/1/5. 5/2. 5/2/. 81/. 64 
25/9/2/5. 5/2. 5/3/. 81/. 64 
25/10/1/5. 5/2. 5/2/. 81/. 64 
25/10/2/5. 5/2. 5/1/. 81/. 64 
25/11/1/4. 5/2. 5/2/. 81/. 64 
25/12/1/5. 5/2. 5/1/. 81/. 64 
25/13/1/5. 5/2. 5/1/. 81/. 64 
25/13/2/5. 5/2. 5/2/. 81/. 64 
25/14/1/5. 5/2. 5/2/. 81/. 64 
25/15/1/74/1/1/1.04/1 
25/15/2/4. 5/2. 5/3/. 81/. 64 

26/M/CBADP&L/CBADPSL/OFF//OFF/CBADCLG/OFF/OFF/OFF/OFF 

27/M/340/SF-PERS/255/255/1.35 /l-JATT-SF 

29/1///// . 38/CFM-SF/ . SB/CFM-SF 

29/2/////.38/CFM-SF/.38/CFM-SF 

29/3/////. 38/CFM-SF/ . 38/CFM-SF 

2 9/4 /////. 38/CFM-SF /.38/CFM-SF 

29/5 /////. 38/CFM-SF/. 38/CFM-SF 

29/6 /////. 38/CFM-SF/ . 38/CFM-SF 

29/7 /////. 38/CFM-SF/. 38/CFM-SF 

2 9/8 /////. 38/CFM-SF /.38/CFM-SF 

29/9/////. 38/CFM-SF/ . 38/CFM-SF 

29/10/////. 38/CFM-SF/ .38/CFM-SF 

29 /II ////// /.38/CFM-SF 

29/12///////. 38/CFM-SF 

29/13///////. 38/CFM-SF 

29/14///////. 38/CFM-SF 

29/15///////1 . 17/CFM-SF 

31/4/1/32/10.3//147/SINE-FIT/80/50 

SYSTEM  -  1 

39/1/REPLACE  FLUORESCENT  BALLASTS 

40/1/PTAC 

41/1/1/1 

42/1/. 2 

45/1/CBADCLG/OFF/OFFyOFF/OFF/OFF/OFF/OFF/OFF/OFF 

40/2/RAO 

41/2/1/2 

42/2 


CONTENTS  OF  ;  E:\CB400B.TM 
LINE  # - 

117  45 /2/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF /OFF 

118  40/3/UH 

119  41/3/3/3 

120  42/3//. 1 

121  45/3/0FF/0FF/0FF/0FF/0FF/CBADHT6/0FF/0FF/0FF/0FF 

122  EQUIPMENT  -  1 

123  59/1/CARLISLE///REPLACE  FLUORESCENT  BALLASTS 

124  60/1/1/PKPLANT/l/l 

125  62/1/EQ1161/14 

126  65/1/1//2/3 

127  67/1/EQ2102/1 

128  69/1/EQ4003 

129  69/3//E04381 

130  LOAD  -  2 

131  19/2/REPLACE  FLUORESCENT  FIXTURES 

132  20/1/1/GRND  FL  OFFICES/1156/1 //0/ /II 

133  20/2/1/GUARD  OFFICER/231 /I //0 //lO . 8 

134  20/3/1/CELL  B LOCK / 4 59 / 1 / /0 / / 1 0 . 8 

135  20/4/1/DAY  R OOM /33 4 / 1 / / 0 / / 1 0 . 8 

136  20/5/1/OAY  ROOM  2ND  F L / 5 1 6 / 1 / /O / / 1 4 . 7 

137  20/6/1/DAY  ROOM  2ND  F L / 35 7 / 1 / / O / / 1 4 . 7 

138  2O/7/1/OFFICER/127/1//0//11.2 

139  20/8/1/6UARDS  DOR M /506 / 1 / /0 / / 1 1 . 2 

140  20/9/1/FIREMANS  0 0 R M / 7 8 0 / 1 / / O / / 1 1 . 2 

141  20/10/1/2ND  FL  0 F F I CE / 220 / 1  /  / 0 / / 1 1 . 2 

142  20/11/2/PROVOST  M A RSH A L L /I 82 / 1 / /0 / / 1 1 

143  20/12/2/NCO/110/1//0//11 , 2 

144  20/13/2/GUARDS  DORM /251 /I / /0 / /II . 2 

145  20/14/2/TOILETS/3O0/1//0//11,2 

146  20/15/3/TRUCK  R 0 0 M / 1 2 8 0  / 1  / / 0 / / 1 4 . 7 

147  21 /M////CBADCTX///CBADHTX 

148  22/1/1/YES////130 

149  22/7/1/YES////130 

150  22/8/1/YES////130 

151  22/9/1/YES////130 

152  22/10/1/YES////130 

153  22/11/1/YES////130 

154  22/12/1/YES////130 

155  22/13/1 /YES////130 

156  22/14/1/YES////130 

157  24/1/1/31/10//172/20 

158  24/1/2/29/10//172/110 

159  24/1/3/48/10//172/200 

160  24/2/1/8/10//172/110 

161  24/2/2/22/10//172/200 

162  24/3/1/27/10//172/20 

163  24/3/2/8/10//172/110 

164  24/4/1/6/10//172/20 

165  24/5/1/7/14 . 3//172/110 

166  24/5/2/44/14. 3//172/200 

167  24/6/1/22/14 . 3//172/20 

168  24/6/2/7/14 .3//172/110 

169  24/7/1/11/10. 2//172/110 

170  24/7/2/11/10. 2//172/200 

171  24/8/1/22/10 . 2//172/20O 

172  24/9/1/23/10. 2//172/290 

173  24/9/2/33/10. 2//172/20 

174  24/10/1/22/10 . 2//172/20 


CONTENTS  OF  :  E:\CB400B.TM 
LINE  # - 

175  24/10/2/10/10 . 2//172/110 

176  24/11/1/17/10//172/20 

177  24/12/1/10/10. 2//172/200 

178  24/13/1/10/10. 2//172/200 

179  24/13/2/24/10. 2//172/290 

180  24/14/1/26/10. 2//172/110 

181  24/15/1/43/14.3//172/290 

182  24/15/2/33/14 . 3//172/20 

183  25/1/1/4. 5/2. 5/5/. 81/. 64 

184  25/1/2/4. 5/2. 5/2/. 81/. 64 

185  25/1/3/4. 5/2. 5/4/. 81/. 64 

186  25/2/1/4. 5/2. 5/1/. 81/. 64 

187  25/2/2/4. 5/2. 5/1/. 81/. 64 

188  25/3/1/4. 5/2. 5/2/. 81/. 64 

189  25/3/2/4. 5/2. 5/1/. 81/. 64 

190  25/4/1/4. 5/2. 5/1/. 81/. 64 

191  25/5/1/6. 5/2. 5/1/. 81/. 64 

192  25/5/2/55/1/1/. 81/. 64 

193  25/6/1/6. 5/2. 5/2/. 81/. 64 

194  25/6/2/6. 5/2. 5/1/. 81/. 64 

195  25/7/1/5. 5/2. 5/1/. 81/. 64 

196  25/7/2/5. 5/2. 5/1/. 81/. 64 

197  25/8/1/5. 5/2. 5/2/. 81/. 64 

198  25/9/1/5. 5/2. 5/2/. 81/. 64 

199  25/9/2/5. 5/2. 5/3/. 81/. 64 

200  25/10/1/5. 5/2. 5/2/. 81/. 64 

201  25/10/2/5 . 5/2 . 5/1 /. 81 /. 64 

202  25/11/1/4. 5/2. 5/2/. 81/. 64 

203  25/12/1/5. 5/2. 5/1/. 81/. 64 

204  25/13/1/5. 5/2. 5/1/. 81/. 64 

205  25/13/2/5. 5/2. 5/2/. 81/. 64 

206  25/14/1/5. 5/2. 5/2/. 81/. 64 

207  25/15/1/74/1/1/1.04/1 

208  25/15/2/4. 5/2. 5/3/. 81/. 64 

209  26/M/CBADP&L/CBADPSL/0FF//0FF/CBADCL6/0FF/0FF/0FF/0FF 

210  27/M/340/SF-PERS/255/255/1 . 14/WATT-SF 

211  29/1/////. 38/CFM-SF/ . 38/CFM-SF 

212  29/2///// . 38/CFM-SF/ . 38/CFM-SF 

213  29/3/////. 38/CFM-SF/. 38/CFM-SF 

214  2 9/4 /////. 38/CFM-SF/. 38/CFM-SF 

215  29/5///// . 38/CFM-SF/ . 38/CFM-SF 

216  29/6////  /  . 38/CFM-SF/ . 38/CFM-SF 

217  29/7 /////. 38/CFM-SF/. 38/CFM-SF 

218  29/8///// . 38/CFM-SF/ . 38/CFM-SF 

219  29/9///// . 38/CFM-SF/ . 38/CFM-SF 

220  29/10///// . 38/CFM-SF/ .38/CFM-SF 

221  29/11/////// . 38/CFM-SF 

222  29/12///////. 38/CFM-SF 

223  29/13/////// . 38/CFM-SF 

224  29/14///////. 38/CFM-SF 

225  29/15///////1 . 17/CFM-SF 

226  31/4 /1/32/10.3//147/SINE- FIT/80/50 

227  SYSTEM  -  2 

228  39/2/REPLACE  FLUORESCENT  FIXTURES 

229  40/1/PTAC 

230  41/1/1/1 

231  42/1/. 2 

232  45/1/CBADCL6/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 


CONTENTS  OF  :  E:\CB400B.TM 
LINE  #  - 

233  40/2/RAD 

234  41/2/1/2 

235  42/2 

236  45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

237  40/3/UH 

238  41/3/3/3 

239  42/3//. 1 

240  45 /3/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

241  EQUIPMENT  -  2 

242  59/2/CARLISLE///REPLACE  FLUORESCENT  FIXTURES 

243  60/1/1/PKPLANT/l/l 

244  62/1 /EQ1161 /14 

245  65/1/1//2/3 

246  67/1/EO2102/1 

247  69/1/EQ4003 

248  69/3//EQ4381 

249  LOAD  -  3 

250  19/3/COMBINED  ECOS 

251  20/1/1/GRND  FL  0FFICES/1156/1//0//11 

252  20/2/1/GUARD  0 F FI C E R / 23 1 / 1 / / 0 / / 1 0 . 8 

253  20/3/1/CELL  BLOCK/459/1//0//10.8 

254  20/4/1/DAY  ROOM /334  /I / /0 / /lO . 8 

255  20/5/1/DAY  ROOM  2ND  F L /51 6 /I / /0 / / 1 4 . 7 

256  20/6/1/DAY  ROOM  2ND  F L / 35 7 / 1  / /0 / / 1 4  .  7 

257  20/7/1/OFFICER/127/1//O//11.2 

258  20/8/1 /GUARDS  D 0 R M  / 5 0 6 / 1 / / 0 / / 1 1 , 2 

259  20/9/1/FIREMANS  D 0 RM / 7 8 0 / 1 / / 0 / / 1 1 . 2 

260  20/10/1/2ND  FL  0 F FI CE / 2 20 / 1 / /0 / / 1 1 . 2 

261  20/11/2/PROVOST  M A R S H A L L / 1 8 2 / 1 / / 0 / /  1 1 

262  20/12/2/NCO/11O/1//0//11 . 2 

263  20/13/2/GUARDS  D 0 R M  / 2 5 1 / 1  / / 0 / / 1 1 . 2 

264  20/14/2/TOILETS/3O0/1//0//11.2 

265  20/15/3/TRUCK  R 00 M / 1 2 8 0 / 1 / / 0 / / 1 4 . 7 

266  21/M////CBADCTX///CBADHTX 

267  22/1/1/YES////118 

268  22/7/1/YES////130 

269  22/8/1/YES////130 

270  22/9/1/YES////130 

271  22/1O/1/YES////130 

272  22/11/1/YES////130 

273  22/12/1/YES////130 

274  22/13/1/YES////130 

275  22/14/1/YES////130 

276  24/1/1/31/10//179/20 

277  24/1/2/29/1O//179/110 

278  24/1/3/48/10//179/20O 

279  24/2/1/8/10//179/110 

280  24/2/2/22/10//179/200 

281  24/3/1/27/10//179/20 

282  24/3/2/8/10//179/11O 

283  24/4/1/6/10//179/20 

284  24/5/1/7/14 . 3//179/110 

285  24/5/2/44/14 .3//179/200 

286  24/6/1/22/14. 3//179/20 

287  24/6/2/7/14 .3//179/110 

288  24/7/1/11/10. 2//179/110 

289  24/7/2/11/10. 2//179/200 

290  24/8/1/22/10. 2//179/200 


CONTENTS  OF  :  E:\CB400B.TM 
LINE  # - 

291  24/9/1/23/10. 2//179/290 

292  24/9/2/33/10 . 2//179/20 

293  24/10/1/22/10 . 2//179/20 

294  24/10/2/10/10 . 2//179/110 

295  24/11/1/17/10//179/20 

296  24/12/1/10/10. 2//179/200 

297  24/13/1/10/10 . 2//179/200 

298  24/13/2/24/10. 2//179/290 

299  24/14/1/26/10. 2//179/110 

300  24/15/1/43/14 . 3//179/290 

301  24/15/2/33/14. 3//179/20 

302  25/1/1/4 . 5/2 . 5/5/ . 81/ . 64 

303  25/1/2/4. 5/2. 5/2/. 81/. 64 

304  25/1/3/4. 5/2. 5/4/. 81/. 64 

305  25/2/1/4. 5/2. 5/1/. 81/. 64 

306  25/2/2/4. 5/2. 5/1/. 81/. 64 

307  25/3/1/4. 5/2. 5/2/. 81/. 64 

308  25/3/2/4. 5/2. 5/1/. 81/. 64 

309  25/4/1/4 . 5/2 . 5/1/ . 81/ . 64 

310  25/5/ 1/6. 5/2. 5/1/. 81/. 64 

311  25/5/2/55/1/1/. 81/. 64 

312  25/6/1/6. 5/2. 5/2/. 81/. 64 

313  25/6/2/6. 5/2. 5/1/. 81/. 64 

314  25/7/1/5. 5/2. 5/1/. 81/. 64 

315  25/7/2/5. 5/2. 5/1/. 81/. 64 

316  25/8/1/5. 5/2. 5/2/. 81/. 64 

317  25/9/1/5. 5/2. 5/2/. 81/. 64 

318  25/9/2/5. 5/2. 5/3/. 81/. 64 

319  25/10/1/5. 5/2. 5/2/. 81/. 64 

320  25/10/2/5. 5/2. 5/1/. 81/. 64 

321  25/11/1/4. 5/2. 5/2/. 81/. 64 

322  25/12/1/5. 5/2. 5/1/. 81/. 64 

323  25/13/1/5 . 5/2 . 5/1/ . 81 /. 64 

324  25/13/2/5. 5/2. 5/2/. 81/. 64 

325  25/14/1/5. 5/2. 5/2/. 81/. 64 

326  25/15/1/74/1/1/1.04/1 

327  25/15/2/4 . 5/2 . 5/3/ . 81 /. 64 

328  26/M /CBADPSL/CBADP&L /OFF/ /OFF/CBADCLG/OFF/OFF/OFF/OFF 

329  27/M/340/SF-PERS/255/255/1 . 14/UATT-SF 

330  29/1/////.25/CFM-SF/. 25/CFM-SF 

331  29/2/////. 25/CFM-SF/. 25/C FM~SF 

332  29/3/////. 25/CFM-SF/. 25/CFM-SF 

3  33  2 9/4 /////. 25/CFM-SF/. 25/CFM-SF 

33  4  2 9/5 /////. 2  5/CFM-SF/. 25/CFM-SF 

335  2 9/6 /////. 25/CFM-SF /.2  5/CFM-SF 

336  2 9/7 /////.  25/CFM-SF /.25/CFM-SF 

337  29/8 /////. 25/CFM-SF/. 25/CFM-SF 

338  29/9/////. 25/CFM-SF/ . 25/CFM-SF 

339  29/10///// .25/CFM-SF/ .25/CFM-SF 

340  29/11///////. 25/CFM-SF 

341  29/12///////. 25/CFM-SF 

342  29/13/// ////.25/CFM-SF 

343  29/14///////. 25/CFM-SF 

344  29/15///////. 61/CFM-SF 

345  31/4 /1/32/10.3//14  7 /.SINE-FIT/80/50 

346  SYSTEM  -  3 

347  39/3/COMBINED  ECOS 

348  40/1/PTAC 


CONTENTS  OF  :  E:\CB4O0B.TM 
LINE  # - 

349 

350  42/1/. 2 

351  45/1/CBADCL6/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF/0FF 

352  40/2/RAD 

353  41/2/1/2 

354  42/2 

355  45 /2/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

356  40/3/UH 

357  41/3/3/3 

358  42/3//. 1 

359  45/3/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

360  EQUIPMENT  -  3 

361  59/3/CARLISLE///C0MBINED  ECOS 

362  60/1/1/PKPLANT/l/l 

363  62/1/EQ1161/14 

364  65/1/1//2/3 

365  67/1/EQ2102/1 

366  69/1/EQ4003 

367  69/3//EQ4381 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  400 

(leather  file  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure; 

Summer  Clearness  Number: 

Winter  Clearness  Number: 

Summer  Design  Dry  Bulo: 

Summer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 

Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0,20 

0.0742  (Lbffi/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (3tu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period;  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

13:18:43  1/27/94 

C8400  .TM 


Time/Oate  Program  was  Run: 
Dataset  Name: 
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AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Main  — 

Auxil. 

Room 

Outsiae 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

5.289 

5,289 

6,915 

1,627 

0 

0 

2  RAD 

0 

0 

0 

0 

1,962 

0 

0 

3  UH 

0 

0 

1,944 

0 

1,272 

0 

0 

Totals 

0 

5,289 

7,232 

6,915 

4,861 

0 

0 

CAPACITY  -  ALTERNATIVE  ! 

BASE  BUILDING 

.  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling . - . - . Heating 


hain  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Huffiidif . 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

13.4 

0.0 

0.0 

13.4 

-263,424 

0 

0 

0 

0 

0 

-263,424 

2 

RAO 

0.0 

0.0 

0.0 

0.0 

-320,361 

0 

0 

0 

0 

0 

^  -320,361 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-120,567 

0 

0 

0 

0 

0 

-120,567 

Totals 

13.4 

0.0 

0.0 

13.4 

-704,352 

0 

0 

0 

0 

0 

-704,352 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  13.2  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 


. E  N  G 

I  N  E  E 

RING  C 

HECK. 

S . 

Percent 

- Cooling . - 

---  Heating  — 

System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

0.00 

1.13 

395.7 

350.6 

34.22 

1.13 

-56.22 

4,686 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-57.94 

5,529 

3 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

1.52 

-94.19 

1,280 

Trane  Air  Conditioning  Economics 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  Jr****************^:*!;***!:!:**** **  CLG  SPACE  PEAK  unututti  HEATING  COIL  PEAK  tttuttt 


Peaked  at  Time  ::> 

Mo/Hr:  ' 

7/16 

t 

Mo/Hr; 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air 

0AD8/We/HR:  ' 

91/  73/  98.0 

i 

t 

OADB: 

91  * 

t 

0A08:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(%)  » 

(8tuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

20,448 

0 

20,448 

12.75 

i 

20,448 

16.99  * 

-26,370 

-26,370 

10.01 

Glass  Solar 

15,990 

0 

15,990 

9.97 

t 

15,971 

13.27  » 

0 

0 

0.00 

Glass  Cond 

5,083 

0 

5,083 

3.17 

i 

5,178 

4.30  * 

-25,537 

-25,537 

9.69 

Wall  Cond 

25,132 

0 

^  25.132 

15.67 

t 

26,404 

21.94  * 

-97,381 

-97,381 

36.97 

Partition 

237 

237 

0.15 

t 

237 

0.20  * 

-853 

-853 

0.32 

Exposed  floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

64,931 

64,931 

40.49 

t 

27,521 

22.87  » 

-113,282 

-113,282 

43.00 

Sub  Total") 

131,821 

0 

131,821 

82.20 

t 

95,760 

79.58  * 

-263,424 

-263,424 

100.00 

Internal  Loads 

t 

t 

Lights 

21,443 

0 

21,448 

13.37 

* 

21,688 

18.02  * 

0 

0 

0.00 

People 

6,354 

6,354 

3.96 

* 

2,891 

2.40  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

27,803 

0 

0 

27,803 

17.34 

* 

24,579 

20.42  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

752 

0.47 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

o.co  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

Terffiinal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand  Total::) 

159,624 

0 

0 

160,376 

100.00 

t 

120,339 

100.00  * 

-263,424 

-263,424 

100.00 

LuULiilb  bUli-  OuLLbllUll 

-AREAS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  03/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

{%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfrr:) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  4,686 

Main  Clg  13.4 

160.4 

119.4 

5,289 

75.1  62 

.6  67. 

.0 

54.0  52.1 

56.2 

Part 

330 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0. 

,0 

0.0  0.0 

0.0 

Roof  2,789 

0  0 

Totals  13.4 

160.4 

Wall  4, 

280  476  11 

UCATTUr 

^^riTi  on  _ 

_ ATDCI  niilO  ) 

_ _  _  --cuATurrnTiiiA  aucai/c 

/  f  \ 

- ntH i 1Mb 

bUl L  oLLtt 1 lUn 

nllu  LUnj  \CT(n  j 

tMbinttKinb  bntCKb — 

-ItHKtKHIUKtb  ri--' 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  1  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.13  SADB  54.1 

113.8 

Main  Htg  -263.4 

5,289  68.0 

113.8 

Infil 

1,627 

1,627  Clg  Cfra/Ton 

395.71  Plenum  75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

5,289 

5,289  Clg  Sqft/Ton 

350.63  Return  75.0 

68.0 

Preheat  -0.0 

5, 

289  68.0 

54.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

34.22  Ret/OA  75.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

5,289 

5,289  No 

.  People 

14  Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.13  Fn  BldTD  0.0 

0.0 

Total  -263.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-56.22  Fn  Frict  0.1 

0.0 

Trane  Air  Conditioning  Econoirdcs 

By:  Trane  Customer  Direct  Service  Network 
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System  2  Block  RAO  -  RADIATION 

COOLING  COIL  PEAK  *tnnnnn*inuntnnntt**t  CLG  SPACE  PEAK  HEATING  COIL  PEAK  »****»»* 


Peaked  at  Time  :=> 

Mo/Hr:  ( 

)/  0 

t 

Mo/Hr:  0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  — > 

0AD8/WB/HR: 

0/  0/  0.0 

i 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

% 

Space 

Perent  * 

Space  Peak  Coil  Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(8tuh) 

(Btuh) 

(8tuh) 

(8tuh) 

W 

t 

(Btuh) 

(%)  * 

(Btuh)  (Btuh) 

W 

Skylite  Soir 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0,00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-34.341  -34,341 

10.72 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-31,168  -31,168 

9.73 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-117,322  -117,322 

36.62 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-853  -853 

0.27 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

-136,673  -136,678 

42.66 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  ♦ 

-320,361  -320,361 

100.00 

Internal  Loads 

t 

X 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Peoole 

0 

0 

0.00 

% 

0 

0,00  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0,00  * 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

0.00 

X 

0 

0.00  * 

0  0 

o.oc 

Exhaust  Heat 

0 

0 

0 

0.00 

X 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

X 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

X 

0 

0.00  * 

-320.361  -320,361 

100.00 

UuULiMu  bUlL  JuLtLIiUN 

- AKchS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/HB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfill) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  5,529 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0. 

.0 

0.0  0.0 

0.0 

Part  330 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

,0  0. 

.0 

0.0  0.0 

0.0 

Roof  3,632 

0  0 

Totals  0.0 

0.0 

Wall  5,164  581  11 

mil  9F!  r 

rTTfiU _ 

-ATOCi  nufc  {  \ 

ir\ 

-  - - nLHI  Inb 

i/UlL  JuLL 

V  j  iun 

nlKrLUnj  ^CTfnj 

-  "-cnuJLMttAAnu  i  tHKLKH  i  UKto  — 

Capacity 

Coil  Ai 

rfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  DA 

0.0  Type  Clg 

Htg 

(Hbh) 

(cfm)  Deg  f 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00  SAD8  0.0 

'68.1 

Main  Htg  -320.4 

0  0.0 

0.0 

Infil 

0 

1,962  Clg  Cfm/Ton 

0.00  Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00  Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfdi 

0 

0  Clg  Btuh/Sqft 

0.00  Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0  Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00  Fn  BldTD  0.0 

0.0 

Total  -320.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-57.94  Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Econooics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Block  UH  -  UNIT  HEATERS 

tutntunnnuntntn  CGOLING  COIL  PEAK  **i:i:*****4:*rj:*i:»*r****rrri:**rrrj:  CLG  SPACE  PEAK  ttnntntu  HEATING  COIL  PEAK  tttnttt 


Peaked  at  Time  = 

Mo/Hr:  0/  0 

* 

Mo/Hr:  ^ 

0/  0 

t 

Mo/Hr;  13/  1 

Outside  Air  -> 

0AD8/W3/HR; 

0/  0/  0.0 

% 

t 

0A08: 

0 

% 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  » 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

It)  * 

(Btuh) 

(t) 

t 

(Btuh) 

(8tuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-6,946 

-6,946 

5.76 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

i 

-25,062 

-25,062 

20.79 

Partition 

0 

0 

0.00  » 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  » 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

t 

-88,558 

-88,558 

73.45 

Sub  Total::) 

0 

0 

0 

0.00  ^ 

0 

0.00 

t 

-120,567 

-120,567 

100.00  ' 

Internal  Loads 

* 

t 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  ^ 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkuo 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 
t 

0.00 

* 

t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

% 

-120,567 

-120,567 

100.00 

i''ATi  ATI 

rATTnii _ 

uUuL 

UUiL 

_ 

HKlH.O  - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,280 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

Wall  1,087 

108  10 

—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F 

Vent 

0 

0 

Gig  Cfm/Sqft 

0.00 

SADB 

0.0 

125.0 

Main  Htg 

-120.6 

1,944 

68.0 

125.0 

Infil 

0 

1,272 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

1,944 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

63.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

1,944 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  t  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0,0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.52 

Fn  BldlD 

0.0 

0.0 

Total 

-120.6 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-94.19 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Econoinics 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 

.  BUILDING  U-VALUES 


Room  U-Values  .  Room  Room 

(Btu/hr/sqft/F)  Mass  Caoac. 


Room  Surninr  Wintr 

Number  Description  Part.  ExFlr  Skylt  Skylt 

1  GRNO  FL  OFFICES  0.000  0.000  0.000  0.000 

2  GUARD  OFFICER  0.000  0.000  0.000  0.000 

3  CELL  BLOCK  0.000  0.000  0.000  0.000 

4  DAY  ROOM  0.144  0.000  0.000  0.000 

5  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

6  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

7  OFFICER  0.000  0.000  0.000  0.000 

8  GUARDS  DORM  0.000  0.000  0.000  0.000 

9  FIREMANS  DORM  0.000  0.000  0.000  0.000 

10  2ND  FL  OFFICE  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

System  1  Total/Ave.  0.144  0.000  0.000  0.000 

1  GRND  FL  OFFICES  0.000  0.000  0.000  0.000 

2  GUARD  OFFICER  0.000  0.000  0.000  0.000 

3  CELL  BLOCK  0.000  0.000  0.000  0.000 

4  DAY  ROOM  0.144  0.000  0.000  0.000 

5  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

6  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

7  OFFICER  0.000  0.000  0.000  0.000 

8  GUARDS  DORM  0.000  0.000  0.000  0.000 

9  FIREMANS  DORM  0.000  0.000  0.000  0.000 

10  2N0  FL  OFFICE  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

11  PROVOST  MARSHALL  0.000  0.000  0.000  0.000 

12  NCO  0.000  0,000  0.000  0.000 

13  GUARDS  DORM  0.000  0.000  0.000  0.000 

14  TOILETS  0.000  0.000  0.000  0.000 

Zone  2  Total/Ave.  0.000  0.000  0.000  0.000 

System  2  Total/Ave.  0.144  0.000  0.000  0.000 

15  TRUCK  ROOM  0.000  0.000  0.000  0.000 

Zone  3  Total/Ave.  0.000  0.000  0.000  0.000 

System  3  Total/Ave.  0.000  0.000  0.000  0.000 

Building  0.144  0.000  0.000  0.000 


Summr  Wintr  (lb/  (Btu/ 

Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

0.148  0.810  0.837  0.400  0.000  157.9  35.17 

0.000  0.810  0.837  0.400  0.000  177.0  38.53 

0.000  0.810  0.837  0.400  0.000  107.2  23.23 

0.000  0.810  0.837  0.400  0.000  268.1  63.86 

0.000  0.810  0.837  0.400  0.000  137.1  40.75 

0.000  0.810  0.837  0.400  0.000  153.0  33.27 

0.148  0.810  0.837  0.400  0.000  256.5  56.75 

0.148  0.810  0.837  0.400  0.000  -  98.2  22.09 

0.148  0.810  0.837  0.400  0.000  133.0  29.70 

0.148  0,810  0.837  0.400  0.000  221.8  49.16 

0.148  0.810  0.837  0.400  0.000  159.7  35.60 

0.148  0.810  0.837  0.400  0.000  159.7  35.60 

0.148  0.810  0.837  0.400  0.000  157.9  35.17 

0.000  0.810  0.837  0.400  0.000  177.0  38.53 

0.000  0.810  0.837  0.400  0.000  107.2  23.23 

0.000  0,810  0.837  0.400  0.000  268.1  63.86- 

0.000  0.810  0.837  0.400  0.000  187.1  40.73 

0.000  0.810  0.837  0.400  0.000  153.0  33.27 

0.148  0.310  0.837  0.400  0.000  256.5  56.75 

0.148  0.810  0.837  0.400  0.000  98.2  22.09 

0.148  0.310  0.837  0.400  0.000  133.0  29.70 

0,148  0.810  0.837  0.400  0.000  221.8  49.16 

0.148  0.810  0.837  0.400  0.000  159.7  35.60 

0.148  0.810  0.837  0.400  0.000  155.7  34.67 

0.148  0.310  0.837  0.400  0.000  154.5  34.42 

0.148  0.810  0.837  0.400  0.000  211.1  46.81 

0.148  0.310  0.837  0.400  0.000  153.2  34.13 

■0.148  0.810  0.837  0.400  0.000  171.1  38.06 

0.148  0.810  0.837  0.400  0.000  161.4  35.97 

0.000  0,968  1.008  0.400  0.000  117.5  25.50 

0.000  0.968  1.008  0.400  0.000  117.5  25.50 

0.000  0.968  1.008  0.400  0.000  117.5  25.50 

0,148  0.825  0.853  0.400  0.000  155.8  34.65 
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BUILDING  AREAS  -  ALTERNATIVE  1 

# 

BASE  BUILDING 

D  ri  T 

L  0  I  N  G 

AREAS 

Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

NindoH 

win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

GRNO  FL  OFFICES 

1 

1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1 

I 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM 

1 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2ND  FL 

1 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2ND  FL 

1 

1 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

1 

1 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM 

1 

1 

506 

506 

0 

0 

0- 

0 

506 

28 

12 

197 

9 

FIREMANS  DORM 

1 

i 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE 

1 

1 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Avs. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

System 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

i 

GRNO  FL  OFFICES 

1 

i 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1 

1 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

9 

4 

DAY  ROOM 

1 

1 

334 

334 

330 

0 

0 

0 

0. 

11 

19 

49 

5 

DAY  ROOM  2ND  FL 

i 

i 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2N0  Ft 

1 

1 

557 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

I 

1 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM 

1 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORM 

1 

i 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE 

i 

1 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

11 

PROVOST  MARSHALL 

1 

1 

182 

182 

0 

0 

0 

0 

182 

23 

13 

148 

12 

NCO 

1 

1 

no 

no 

0 

0 

0 

0 

no 

14 

13 

88 

13 

GUARDS  DORM 

1 

1 

251 

251 

0 

0 

0 

0 

251 

41 

12 

306 

14 

TOILETS 

1 

1 

300 

300 

0 

0 

0 

0 

300 

28 

10 

238 

Zone 

2  Total/Ave. 

843 

0 

0 

0 

0 

843 

105 

12 

779 

System 

2  Total/Ave. 

5,529 

330 

0 

0 

0 

3,632 

581 

11 

4,583 

15 

TRUCK  ROOM 

1 

1 

1,280 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Zone 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

System 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Building 

11,495 

659 

0 

0 

0 

6,421 

1,165 

11 

9,366 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


A  S  H  R  A  E  9  0  ANALYSIS 


Overall  Roof  U-Value  - 
Overall  Wall  U-Value  : 
Overall  Building  U-Value  ^ 


0.148  (Btu/Hr/Sq  Ft/F) 
0.447  (Btu/Hr/Sq  Ft/F) 
0.334  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  8.49  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  12.45  (Btu/Hr/Sq  Ft) 


V  600 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load  — 

.  Heating  Load 

— -  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(^) 

(Btuh) 

(^) 

(Cfm.) 

(%) 

(Cf,m) 

(%) 

0 

-  5 

0.7 

4 

24 

-35,218 

13 

262 

361.6 

0 

0 

0.0 

0 

0 

5 

-  10 

1.3 

10 

67 

-70,435 

18 

352 

723.2 

0 

0 

0.0 

0 

0 

iO 

-  15 

2.0 

10 

68 

-105,653 

26 

507 

1,084.8 

0 

0 

0.0 

0 

0 

15 

-  20 

2.7 

6 

37 

-140,870 

4 

83 

1,446.5 

0 

0 

0.0 

0 

0 

20 

-  25 

3.3 

0 

0 

-176,088 

1 

25 

1,808.1 

0 

0 

0.0 

0 

0 

25 

-  30 

4.0 

7 

45 

-211,306 

2 

37 

2,169.7 

0 

0 

0.0 

0 

0 

30 

'  35 

4.7 

3 

22 

-246,523 

0 

4 

2,531.3 

0 

0 

0.0 

0 

0 

35 

-  40 

5.3 

6 

38 

-281,741 

3 

52 

2,892.9 

0 

0 

0.0 

0 

0 

40 

-  45 

6.0 

7 

49 

-316,958 

0 

8 

3,254.5 

0 

0 

0.0 

0 

0 

45 

-  SO 

6.7 

7 

49 

-352,176 

32 

633 

3,616.2 

0 

0 

0.0 

0 

0 

50 

-  55 

7.4 

0 

0 

-387,393 

0 

0 

3,977.8 

0 

0 

0.0 

0 

0 

55 

-  60 

8.0 

2 

15 

-422,611 

0 

0 

4.339.4 

0 

0 

0.0 

0 

0 

60 

-  65 

8.7 

8 

SO 

-457,829 

0 

0 

4,701.0 

0 

■0 

0.0 

0 

0 

65 

-  70 

9.4 

1 

5 

-493,046 

0 

0 

5,062.6 

0 

0 

0.0 

0 

0 

70 

-  75 

10.0 

0 

0 

-528,264 

0 

0 

5,424.2 

100 

1,070 

0.0 

0 

0 

75 

-  80 

10.7 

0 

0 

-563,432 

0 

0 

5,785.9 

0 

0 

0.0 

0 

0 

80 

-  85 

11.4 

0 

0 

-593,699 

0 

0 

6,147.5 

0 

0 

0.0 

0 

0 

85 

-  90 

12.0 

2 

15 

-633.91? 

0 

0 

6,509.1 

0 

0 

0.0 

0 

0 

90 

-  95 

12.7 

6 

37 

-669 , 134 

0 

0 

6,870.7 

0 

0 

0.0 

0 

0 

95 

-  100 

13.4 

22 

145 

-704.352 

0 

0 

7,232.3 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,094 

0 

0 

6,797 

0.0 

0 

7,690 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  BUILDING 

.  BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1  2 

3 

(f) 

Max.  Temp. 

83.1 

93.0  94.7 

93.8 

Mo. /Hr. 

7  1 

8  24  8  23 

8  22 

Day  Type 

5 

1  1 

1 

Above 

100 

0 

0 

0 

0 

95  - 

100 

0 

0 

0 

0 

90  - 

95 

0 

1,119 

1,296 

1,240 

85  - 

90 

0 

98S 

1,336 

1,194 

80  - 

85 

483 

82i 

296 

318 

75  - 

80 

2,320 

545 

744 

248 

70  - 

75 

807 

615 

306 

456 

65  - 

70 

566 

2,087 

2,095 

216 

60  - 

65 

336 

1,453 

1,448 

416 

55  - 

60 

1,224 

480 

518 

604 

50  - 

55 

650 

652 

721 

845 

Below 

50 

2,394 

0 

0 

3,225 

Min,  Temp. 

36.3 

55. C 

55.0 

30.1 

Mo. /Hr. 

2  8 

1  17 

1  15 

2  10 

Day  Type 

5 

3 

3 

4 

Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 
Off  Peak 
(kWh) 

DEMAND 

On  Peak 
(kW) 

HOT  WTR  HOT  W  DMND 
On  Peak  On  Peak 
(Therm)  (Thrm/hr) 

Jan 

3,980 

21 

766 

3 

Feb 

3,601 

21 

724 

3 

March 

4,358 

21 

465 

3 

April 

3,788 

21 

144 

3 

May 

4,265 

21 

0 

0 

June 

5,752 

41 

0 

0 

July 

6,852 

42 

0 

0 

Aug 

6,059 

41 

0 

0 

Sept 

3,890 

40 

0 

0 

Oct 

4,165 

21 

61 

3 

Nov 

3,789 

21 

303 

3 

Dec 

3,790 

21 

617 

5 

Total 

54,290 

42 

3,081 

3 

Building  Energy  Consumption  : 
Source  Energy  Consumption  : 


42,918  (8tu/Sq  Ft/Year) 
84,095  (Btu/Sq  Ft/Year) 


Floor  Area  : 


11,495  (Sq  Ft) 


Trane  Air  Conditioning  Econoisics 

By;  Trane  Customer  Direct  Service  Network 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . - . . Monthly  Consumption 


Uff! 

Code 

Jan 

Feb 

Mar  Apr 

May 

June 

0 

LIGHTS 

ELEC 

3976 

3597 

4354  3786 

4165 

4165 

PK 

20.7 

20.7 

20.7  20.7 

20.7 

20.7 

1 

MISC  LD 

ELEC 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

1 

EQ1161 

AIR-CLD  CCND  COMP  <15 

TONS 

ELEC 

0 

0 

0  0 

•0 

1513 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

17.9 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0  0 

0 

109 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

1.2 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0  0 

0 

66 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.3 

1 

EQ4003 

PC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

iOO 

100 

PK 

0.0 

0.0 

0.0  0.0 

0.5 

0.5 

2 

EQ4381 

PROPELLER  FAN 

ELEC 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

1 

EQ2102 

PURCHASED  DIST.  HOT  WATER 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

3786 

4354 

3786 

4165 

3786 

3786 

47,709 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

2656 

1416 

8 

0 

0 

0 

5,393 

18.5 

18.0 

17.3 

0.0 

0.0 

0.0 

18.5 

259 

118 

1 

0 

0 

0 

486 

1.7 

1.3 

0.8 

0.0 

0.0 

0.0 

1.7 

60 

68 

5 

0 

0 

0 

199 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

91 

104 

91 

0 

0 

0 

484 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.5 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

P  H0TH20  766  724  465  144  0  0  0  0  0  61  303  617  3,081 

PK  3.2  3.2  3.2  3.2  0.0  0.0  0.0  0.0  0.0  3.2  3.2  3.2  3.2 

1  EQ5020  HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC  4  4  3  2  0  0  0  0  0  0  2  4  19 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 


Trane  Air  Conditioning  Econoracs 

By;  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  41.5  (kN) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 


Hour  15  Month  7 

Utility  Percnt 
Demand  Of  Tot 
Equipment  Description  (kW)  (%) 

Cooling  Equipment 


Eqp. 

Ref.  Equipment 

Num.  Code  Name 


1  EQ1161  AIR-CLD  COND  COMP  <15  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 


20.4  49.06 
20.4  49.06 
0.0  0.00 


1  SUMMAHON  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 
Miscellaneous 


0.5  1.09 
0.5  1.09 
0.0  0.00 


Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


20.7  49.85 
0.0  0.00 
0.0  0.00 
20.7  49.85 


Grand  Total 


41.5  100.00 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTHENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  400 

Weather  File  Code:  CARLISLE 

Location:  ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Latitude: 

40.2 

(deg) 

Longitude; 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number; 

i.OO 

Winter  Clearness  Humber: 

i.CO 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb; 

72 

(F) 

Winter  Design  Dry  Bulb; 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(8tu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(8tu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(8tu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTO/CLF  (Transfer  Function  Method) 

13:36:38  1/27/94 

CB400  .TM 


Time/Date  Program  was  Run: 
Dataset  Name: 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

3,730 

3.730 

4,971 

1,241 

0 

0 

2  RAD 

0 

0 

0 

0 

1,498 

0 

0 

3  UH 

0 

0 

1,563 

0 

1,239 

0 

0 

Totals 

0 

3,730 

5,293 

4,971 

3,978 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 

. . .  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


■ . too, 

ling . 

Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

System 

System 

Capacity 

Capacity 

Caoacity 

Number 

Type 

(Tons) 

(Tons) 

(Ions) 

1 

PTAC 

9.7 

0,0 

0.0 

2 

RAD 

0.0 

0.0 

0.0 

3 

UH 

0,0 

0.0 

0.0 

Totals 

9.7 

0.0 

0.0 

The  building  peaki 


Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Totals 

Capacity 

Capacity 

Capacity 

(Tons) 

(Btuhj 

(Btuh) 

(Btuh) 

9.7 

-145,505 

0 

0 

0.0 

-179,921 

0 

0 

0,0 

-96,955 

0 

0 

9.7 

-422,381 

0 

0 

i  at  hour 

16  month 

7  with  a  capacity  of 

Heating 


Reheat 

Humidif . 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

-145,505 

0 

0 

0 

-179,921 

0 

0 

0 

-96,955 

0 

0 

0 

-422,381 

9.5  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


- L  i1  b 

1  r(  c.  L 

n  L  n  b  u 

n  c.  u  ^ 

^ - 

Percent 

-  Cooling  . 

— -  Heating  — 

System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

0.00 

0.80 

384.5 

483.1 

24.84 

0.80 

-31.05 

4,686 

2 

Main 

RAO 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

.  -32.54 

5,529 

3 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

1.22 

-75.75 

1,280 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  CONO. 

utnnntutntnunnt  COOLING  COIL  PEAK  ««n******»**l:^;******ti;*<:**^:»i:  CLG  SPACE  PEAK  HEATING  COIL  PEAK  ^:*****»i 


Peaked  at  Time  "> 

Mo/Hr: 

7/16 

* 

Mo/Hr: 

7/16 

t 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADE/WB/KR: 

91/  73/  98.0 

* 

1 

0AD8: 

91 

t 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens, Hat, 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(^) 

i 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

o.oc 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

o.oc 

Roof  Cond 

12,802 

0 

12,802 

11.00 

* 

13,334 

15.81 

t 

-18,204 

-18,204 

12.51 

Glass  Solar 

15,990 

0 

15,990 

13.74 

t 

16,028 

19.00 

i 

0 

0 

O.OC 

Glass  Cond 

5,023 

0 

5,023 

4.31 

t 

5,188 

6.15 

X 

-25,537 

-25,537 

17.55 

Wall  Cond 

3,790 

0 

3,790 

3.26 

t 

3,869 

4.59 

t 

-14,458 

-14,458 

9.94 

Partition 

257 

237 

0.20 

t 

237 

0.28 

X 

-853 

-853 

0.59 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

50.410 

50,410 

43.30 

t 

21,221 

25.16 

X 

-86,452 

-86,452 

59.42 

Sub  Iota!"' 

80,252 

0 

88,252 

75.81 

t 

59,877 

71.00 

X 

-145,505 

-145,505 

100. oc 

Internal  Loads 

t 

X 

Lights 

21,306 

0 

21,306 

18.30 

* 

21,585 

25.59 

X 

0 

0 

0.00 

People 

6,320 

6,320 

5.43 

* 

2,873 

3.41 

X 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

o.oc 

Sub  Total  —  ) 

27,626 

0 

0 

27,626 

23.73 

t 

24,459 

29.00 

X 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

o.oc 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

o.oc 

Sup.  Fan  Heat 

530 

0.46 

t 

0.00 

X 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

X 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

X 

0 

o.oc 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

o.oc 

Exhaust  Keat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Terfiiinal  Bypass 

0 

0 

0 

0.00 

i 

0.00 

X 

± 

0 

o.oc 

Grand  Total  —  ) 

115,878 

0 

0 

116,408 

100.00 

84,335 

100.00 

T 

X 

-145,505 

-145,505 

100.00 

_ rnnt  f'riTi  eci  minki 

Total  Capacity 

L/UULifTU  1.-U1L  g 

Sens  Cap.  Coil  Airfl 

LLLl-  1  JLUIT 

Entering  OB/WB/HR 

Leaving  D8/WB/HR 

Gross  Total 

-AREAS . 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F  Oeg  F  Grains 

Oeg  F  Oeg  F 

Grains 

Floor  4, 

686 

Main  Clg  9.7 

116.4 

83.4 

3,730 

75.1  62 

.9  68. 

,5 

54.1  52.1 

56.2 

Part 

330 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0. 

,0 

0.0  0.0 

0.0 

Roof  2,789 

0  0 

Totals  9.7 

116.4 

Wall  4, 

280  476  11 

Ainriniiip  f ^■(m\ 

ncHilMj  lUiL  otLcLIlUli - 

- AlKrLUl^b  iCimj” 

-  "-tnuinttKiriu 

CHECKS— 

-ItnPLKATURES  F— - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.80  SAOe  54.2 

103.9 

Main  Htg  -145.5 

3,: 

?30 

68.0 

103.9 

Infil 

1,241 

1,241  Clg  Cfffl/Ton 

384.47  Plenum  75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

3,730 

3,730  Clg  Sqft/Ton 

483.06  Return  75.0 

68.0 

Preheat  -0.0 

3,730 

68.0 

54.1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

24.84  Ret/OA  75.0 

68.0 

Reheat  0.0 

0. 

0.0 

0.0 

Return 

3,730 

3,730  No. 

People 

14  Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.80  Fn  BldTD  0.0 

0.0 

Total  -145.5 

Auxii 

0 

0  Htg  Btuh/SqFt 

-31.05  fn  Frict  0.1 

0.0 

Trane  Air  Conditioning  Econoitiics 
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System  2  Block  P>A0  -  RADIATION 


COOLING  COIL  PEAK  nutnnnuntnnnuiuutn  CLG  SPACE  PEAK  nnunun  HEATING  COIL  PEAK  nnttn 


Peaked  at  Time  : 

Mo/Hr:  0/  0 

Mo/Hr: 

0/  0 

t 

Mo/Hr:  13/  1 

Outside  Air  -> 

0AD3/WB/HR: 

0/  0/  0.0 

% 

t 

OAOB: 

0 

t 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btth) 

(Btuh) 

(8tuh) 

(Btuh) 

M 

i 

(Btuh) 

(%) 

% 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00 

i 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-26,174 

-26,174 

14.55 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-31,168 

-31,168 

17.32 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-17,419 

-17,419 

9.68 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

-853 

-853 

0.47 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

t 

-104,307 

-104,307 

57.97 

Sub  Total-) 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

-179,921 

-179,921 

100.00 

Internal  Loads 

* 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total  —  ) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

i 

0.00 

t 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pxup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

G 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

i 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

% 

0 

0.00 

Grand  Total  —  ) 

Q 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-179,921 

-179,921 

100.00 

COOLING  COIL  SELECTION - - - - . - - - - AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

i%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

5,529 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

330 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Exflr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

3,632 

0 

0 

Totals 

0.0 

0.0 

Wall 

5,164 

581 

11 

mil  cri  crT rnu _ 

--rkirTwrcoTwr 

_ TCMnrnATunro 

— ntH ! ino 

vUlL  wLLLvIiJn 

'AlKrLUWo  (CTlIlj 

LWuHlLLKAMb  UncCAo 

1 tnrcHH 1 UKtb  (r } 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Main  Htg 

-179.9 

0  0.0 

0.0 

Infil 

0 

1,498 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Htg 

0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0  0.0 

0.0 

Rffl  Exh 

0 

0 

Htg  Cfm/Sqft 

0.00 

fn  BldTO 

0.0 

0.0 

Total 

-179.9 

Auxil 

0 

0 

Htg  Btuh/Sqft 

-32.54 

fn  Frict 

0.0 

O.C 

Trane  Air  Conditioning  Economics 
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System  3  Block  UH  -  UNIT  HEATERS 

***4:*t}:***i;»));*t4:i:*i:*^:**j;*  COOLING  COIL  PEAK  r***i:^:*i:t*********:t:*****rt**J:***  CLG  SPACE  PEAK  uunttuu  HEATING  COIL  PEAK  itnnn 


Peaked  at  Time  :;> 

Mo/Hr:  0/  0 

* 

Mo/Hr:  0/  0  * 

Ho/Hr:  13/  1 

Outside  Air  "> 

0A08/KB/HR; 

0/  0/  0. 

0 

* 

t 

0A08; 

0  * 
t 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sans.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(stub) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%]  * 

(Btuh)  (Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  ♦ 

0  0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

0 

0.00  t 

-6,946  -6,946 

7.16 

Wall  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-3 

721  '3,721 

3.84 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-86,288  -86,288 

89.00 

Sub  Total—) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-96,955  -96,955 

100.00 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

People 

0 

0 

0.00 

0 

0.00  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0  0 

0.00 

Sub  Total-) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00  ^ 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

0.00  ^ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

OV/UNDR  Siring 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-96,955  -96,955 

100.00 

_ _  r-nni 

T  /'fv  T  1  n 

r  1  T  T  n  11 

_ _ ADCAC----- _ 

- L-UULil^lj  UUiL  OLLC.U11UM 

HKLHvj 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  08/W8/HR 

Leaving  D6/W8/HR 

Gross  Total  Glass  (sf) 

i  w 

(Tons) 

(Mbh) 

(.^ioh) 

(cfiJl) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1,280 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

Hall 

1,087  108  10 

rnTi  pniinu _ 

-ATnri  nwo  ( ^ 

_ CUf'TMCCDTWK' 

_ TPMOFRATIIPF^;  /Fl _ 

I/UIL  OlLCUIIUII 

'fliKrLUWb  iCTfilj 

--  -  t 

1  Lilr  lKH  I  UKLo  \  t  ) 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfffl)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SADB  0.0 

125.0 

Main  Htg  -97.0 

1,563  68.0 

125.0 

Infil 

0 

1,239  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

1,563  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

1,563  No. 

People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0,0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Ri  Exh 

0 

0  Htg  Cfm/SqFt 

1.22 

Fn  81dT0  0.0 

0.0 

Total  -97.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

-75.75 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


BUILDING  U-VALUES 


Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

1 

GRNO  FL  OFFICES 

0.000 

0.000 

0.000 

0.000 

2 

GUARD  OFFICER 

0.000 

0.000 

0.000 

0.000 

3 

CELL  BLOCK 

0.000 

0.000 

0.000 

0.000 

4 

DAY  ROOM 

0.144 

0.000 

0.000 

0.000 

5 

DAY  ROOM  2ND  FL 

0.000 

0.000 

0.000 

0.000 

6 

DAY  ROOM  2ND  FL 

0.000 

0.000 

0.000 

0.000 

7 

OFFICER 

0.000 

0.000 

0.000 

0.000 

8 

GUARDS  DORM 

0.000 

0.000 

0.000 

0.000 

9 

FIREMANS  DORM 

0.000 

0.000 

0.000 

0.000 

10 

2ND  FL  OFFICE 

0.000 

0.000 

0.000 

0.000 

Zone 

i  Total/Ave, 

0.144 

0.000 

0.000 

0.000 

System 

1  lotal/Ave. 

0.144 

0.000 

0.000 

0.000 

1 

GRND  FL  OFFICES 

0.000 

0.000 

0.000 

0.000 

2 

GUARD  OFFICER 

0.000 

0.000 

0.000 

0.000 

3 

CELL  BLOCK 

0.000 

0.000 

0.000 

0.000 

4 

DAY  ROOM 

0.144 

0.000 

0.000 

0.000 

5 

DAY  ROOM  2ND  FL 

0.000 

0.000 

0.000 

0.000 

6 

DAY  ROOM  2ND  FL 

0.000 

0.000 

0.000 

0.000 

7 

OFFICER 

0.000 

0.000 

0.000 

0.000 

8 

GUARDS  DORM 

0.000 

0.000 

0.000 

0.000 

9 

FIREMANS  DORM 

0.000 

0.000 

0.000 

0.000 

10 

2ND  FL  OFFICE 

0.000 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

11 

PROVOST  MARSHALL 

0.000 

0.000 

0.000 

0.000 

12 

NCO 

0.000 

0.000 

0.000 

0.000 

13 

GUARDS  DORM 

0.000 

0.000 

0.000 

0.000 

14 

TOILETS 

0.000 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

System 

2  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

15 

TRUCK  ROOM 

0.000 

0.000 

0.000 

0.000 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

System 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

Building 

0.144 

0.000 

0.000 

0.000 

SuiDinr 

Wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.037 

0.810 

0.837 

0.059 

0.000 

160.9 

35.77 

0.000 

0.810 

0.837 

0.059 

0.000 

179.9 

39.11 

0.000 

0.810 

0.837 

0.059 

0.000 

108.9 

23.57 

0.000 

0.810 

0.837 

0.059 

0.000 

268.4 

63.94 

0.000 

0.810 

0.837 

0.059 

0.000 

190.2 

41.35 

0.000 

0.810 

0.837 

0.059 

0.000 

155.5 

33.76 

0.148 

0.810 

0.837 

0.059 

0.000 

260.2 

57.50 

0.148 

0.810 

0.837 

0.059 

0.000 

99.2 

22.23 

0.148 

0.810 

0.837 

0.059 

0.000 

134.6 

30.01 

0.148 

0.810 

0.857 

0.059 

0.000 

225.0 

49.79 

0.102 

0.810 

0.837 

0.059 

0.000 

161.9 

36.04 

0.102 

0.810 

0.837 

0.059 

0.000 

161.9 

36.04 

0.037 

0.810 

0.837 

0.059 

0.000 

160.9 

35.77 

0.000 

0.810 

0.837 

0.059 

0.000 

179.9 

39.11 

0.000 

0.810 

0.837 

0.059 

0.000 

108.9 

23.57 

0.000 

0.810 

0.837 

0.059 

0.000 

268.4 

63.94 

0.000 

0.810 

0,837 

0.059 

0.000 

190.2 

41.35 

0.000 

0.810 

0.837 

0.059 

0.000 

155.5 

33.76 

0,148 

0.810 

0.837 

0.059 

0.000 

260.2 

57.50 

0.148 

0.810 

0.837 

0.059 

0.000 

99.2 

22.28 

0.148 

0.810 

0.837 

0.059 

0.000 

134.6 

30.01 

0.148 

0.810 

0.837 

0.059 

0.000 

225.0 

49.79 

0,102 

0.810 

0.837 

0.059 

0.000 

161.9 

36.04 

0.148 

0.810 

0.837 

0.059 

0.000 

157.6 

35.06 

0.148 

0.810 

0.837 

0.059 

0.000 

156.5 

34.81 

0.148 

0.810 

0.837 

0.059 

0.000 

214.0 

47.40 

0.148 

0.810 

0.837 

0.059 

0.000 

155.1 

34.51 

0.148 

0.810 

0.837 

0.059 

0.000 

173.4 

38.51 

0.113 

0.810 

0.837 

0.059 

0.000 

163.6 

36.42 

0.000 

0.968 

1.008 

0.059 

0.000 

119.4 

25.87 

0.000 

0.968 

1.008 

0.059 

0.000 

119.4 

25.87 

0.000 

0.968 

1.008 

0.059 

0.000 

119.4 

25.87 

0.108 

0.825 

0.853 

0.059 

0.000 

158.0 

35.09 
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BUILDING  AREAS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Oupl 

Floor 

Partition 

floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

GRND  FL  OFFICES 

1 

1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

i 

1 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOK 

1 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOK  2ND  FL 

1 

i 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOK  2ND  FL 

1 

1 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

1 

1 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORK 

1 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREKANS  DORK 

1 

1 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2N0  FL  OFFICE 

i 

1 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

System 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

1 

GRND  FL  OFFICES 

1 

1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1 

1 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOK 

1 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2ND  FL 

1 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOK  2ND  FL 

1 

1 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

1 

I 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM 

1 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORM 

1 

1 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE 

1 

i 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

11 

PROVOST  MARSHALL 

1 

1 

182 

182 

0 

0 

0 

0 

182 

23 

13 

148 

12 

NCO 

1 

1 

110 

no 

0 

0 

0 

0 

110 

14 

13 

88 

13 

GUARDS  DORM 

1 

1 

251 

251 

0 

0 

0 

0 

251 

41 

12 

306 

14 

TOILETS 

1 

1 

300 

300 

0 

0 

0 

0 

300 

28 

10 

238 

Zone 

2  Total/Ave. 

843 

0 

0 

0 

0 

843 

105 

12 

779 

System 

2  Total/Ave. 

5,529 

330 

0 

0 

0 

3,632 

581 

11 

4,583 

15 

TRUCK  ROOM 

1 

1 

1,280 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Zone 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

System 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Building 

11,495 

659 

0 

0 

0 

6,421 

1,165 

11 

9,366 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.103  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.144  (8tu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  ^  0.130  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  5.74  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  11.07  (Btu/Hr/Sq  Ft) 


Trane  ftir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

. — - . - . - . .  SYSTEM  LOAD 


System  Totals 


Percent 

— -  Cooling  Load 

— 

.  Heating  Load 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Load 

(Ton) 

(i) 

(Btuh) 

0 

-  5 

0.5 

0 

0 

-21,119 

25 

388 

5 

-  10 

1.0 

4 

27 

-42,238 

15 

233 

10 

-  15 

1.5 

4 

22 

-63,357 

11 

170 

IS 

-  20 

1.9 

8 

49 

-84,476 

2 

25 

20 

-  25 

2.4 

10 

62 

-105,595 

0 

0 

25 

-  30 

2.9 

G 

0 

-126,714 

0 

0 

30 

"  35 

3.4 

6 

38 

-147,833 

2 

33 

35 

-  40 

3.9 

7 

43 

-168,952 

2 

24 

40 

-  45 

4.4 

9 

56 

-190,071 

.43 

653 

45 

-  50 

4.9 

4 

23 

-211,190 

0 

0 

50 

-  55 

5.3 

11 

67 

-232,309 

0 

0 

55 

-  60 

5.S 

4 

23 

-253,428 

0 

0 

60 

-  65 

6.3 

0 

0 

-274,547 

0 

0 

65 

-  70 

6.8 

8 

50 

-295,667 

0 

0 

70 

-  75 

7.3 

5 

34 

-316,786 

0 

0 

75 

-  80 

7.8 

0 

0 

-337,905 

0 

0 

80 

-  85 

8.2 

0 

0 

-359,024 

0 

0 

85 

-  90 

8.7 

0 

0 

-380,143 

0 

0 

90 

-  95 

9.2 

3 

19 

-401,262 

0 

0 

95 

-  100 

9.7 

18 

113 

-422,381 

0 

0 

Hours  Off 

0.0 

0  8 

,134 

0 

0 

7,234 
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PROFILE 


—  Cooling  Airflow . Heating  Airflow 


Cap. 

(Cfm) 

Hours 

w 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

264.6 

0 

0 

0.0 

0 

0 

529.3 

0 

0 

0.0 

0 

0 

793.9 

0 

0 

0.0 

0 

0 

1,058.5 

0 

0 

0.0 

0 

0 

1,323.2 

0 

0 

0.0 

0 

0 

1,587.8 

0 

0 

0.0 

0 

0 

1,852.5 

0 

0 

0.0 

0 

0 

2,117.1 

0 

0 

0.0 

0 

0 

2,381.7 

0 

0 

0.0 

0 

0 

2,646.4 

0 

0 

0.0 

0 

0 

2,911.0 

0 

0 

0.0 

0 

0 

3,175.6 

0 

0 

0.0 

0 

0 

3,440.3 

0 

0 

0.0 

0 

0 

3,704.9 

0 

0 

0.0 

0 

0 

3,969.5 

100 

1,070 

0.0 

0 

0 

4,234.2 

0 

0 

0.0 

0 

0 

4,498.8 

0 

0 

0.0 

0 

0 

4,763.5 

0 

0 

0.0 

0 

0 

5,028.1 

0 

0 

0.0 

0 

0 

5,292.7 

0 

0 

0.0 

0 

0 

0.0 

0 

7,690 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


BUILDING  TEMPERA! 


Temperature 

Range 

1 

1 

2 

3 

(F) 

{lax.  Temp. 

81.3 

96.0 

98.2 

100.8 

Mo. /Hr. 

7  22 

8  18 

8  23 

8  19 

Day  Type 

4 

2 

1 

2 

Above  100 

0 

0 

0 

229 

95  -  100 

0 

504 

816 

1,442 

90  -  95 

0 

1,704 

1,216 

537 

85  -  90 

0 

116 

896 

96 

80  -  85 

196 

1,024 

126 

516 

75  -  80 

2,732 

390 

820 

108 

70  -  75 

640 

678 

547 

167 

65  -  70 

864 

2,507 

2,415 

719 

60  -  65 

563 

1,288 

1,164 

362 

55  -  60 

1,120 

504 

559 

382 

50  -  55 

799 

245 

401 

1,004 

Below  50 

1,846 

0 

0 

3,198 

Min.  Temp. 

39.4 

55.0 

55.0 

30.3 

Mo. /Hr. 

2  8 

1  11 

1  4 

2  10 

Day  Type 

5 

4 

4 

4 

Zone 


Number 


IRE  PROFILES 

Number . . 

of  Hours  . 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  4  ROOF  INSULATION 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR 

HOT  W  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

3,978 

21 

374 

2 

Feb 

3,599 

21 

396 

2 

March 

4,356 

21 

233 

2 

April 

3,787 

21 

59 

2 

May 

4,235 

21 

0 

0 

June 

4,970 

34 

0 

0 

July 

6,029 

36 

0 

0 

Aug 

5,749 

35 

0 

0 

Sept 

4,056 

35 

0 

0 

Oct 

4.165 

21 

1 

0 

Nov 

3,787 

21 

141 

2 

Dec 

3,788 

21 

281 

2 

Total 

52,501 

36 

1,487 

2 

Building  Energy  Consumption  : 
Source  Energy  Consumption  : 


28,524  (Btu/Sq  Ft/Year) 
64,017  (Btu/Sq  Ft/Year) 


Floor  Area  : 


11,495  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  - . - . - . Monthly  Consumption 


Nuffl  Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

0  LIGHTS 

ELEC 

3976 

3597 

4354 

3786 

4165 

4165 

3786 

4354 

3786 

4165 

PK 

20,7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

1  MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3  MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4  MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5  MISC  LD 

P  HOTH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6  MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ1161 

AIR” 

-CLD  COND  COMP  <15 

TONS 

ELEC 

0 

0 

0 

0 

0 

629 

1931 

1153 

173 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

12.2 

13,4 

13.0 

12.5 

0.0 

1  EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

62 

188 

100 

18 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

1.3 

0.9 

0.7 

0.0 

1  EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

44 

60 

69 

14 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

1  EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

70 

70 

64 

73 

64 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

2  EQ4381 

PROPELLER  FAN 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PURCHASED  DIST.  HOT  WATER 


Nov  Dec 


3786  3786 
20.7  20.7 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 
0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


Total 


47,709 

20.7 


0 

0.0 

0 


0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


3,835 

13.4 


368 

1.3 


188 

0.3 


342 

.0.3 


0 

0.0 


1  EQ2102 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
BALL  4  ROOF  INSULATION 

P  H0TH20  374  396  233  59  0  0  0  0  0  1  141  281  1,487 

PX  1.8  1.8  1.8  1.8  0.0  0.0  0.0  0.0  0.0  0.1  1.8  1.8  1.8 

1  EQ5020  HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC  221100000012  9 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  35.9  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  E81161  AIR-CLD  COND  COMP  <15  TONS  14.9 

Sub  Total  14.9 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  0.3 

Sub  Total  0.3 

Sub  Total  0.0 

Miscellaneous 

Lights  20.7 

Base  Utilities  0.0 

Misc  Equipment  0.0 

Sub  Total  20.7 


K  S  U  M  S 


Percnt 
Of  Tot 

w 


41.46 

41.46 

0.00 


0.89 

0.89 

0.00 


57.65 

0.00 

0.00 

57.65 


Grand  Total 


35.9  100.00 


Trane  Air  Conditioning  Economics  V  600 
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n 

n 

TRACE 

6  0  0 

ANALYSIS 

n 

n 

n 

by 

u 

n 

** 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  400 

Weather  File  Code:  CARLISLE 


Location: 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number; 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb; 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(f; 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance; 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat; 

0.2444 

(Btu/lbffi/F) 

Density-Specific  Heat  Prod: 

1.0882 

(6tu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  Nay 

To 

September 

System  Simulation  Period:  January  To 

December 

Cooling  Load  Methodology: 

CLTO/CLF  (Transfer  function  Method) 

Time/Oate  Program  was  Run:  13:54:55  1/27/94 

Dataset  Name:  CB400  .TM 
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AIRFLOW  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

5,253 

5,253 

6,708 

1,455 

0 

0 

2  RAO 

0 

0 

0 

0 

1,756 

0 

0 

3  UH 

0 

0 

1,297 

0 

696 

0 

0 

Totals  0 

CAPACITY  -  ALTERNATIVE  3 
WEATHERSTRIP  K  CAULKING 

5,253 

6,550 

6,708 

3,907 

0 

0 

SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


.  Cooling  - 

Heating  — 

Main  Sys. 

Aux.  Sys.  Opt. 

Vent 

Cooling 

Main  Sys, 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity  Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons)  (Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

12.8 

0.0 

0.0 

12.8 

-251,499 

0 

0 

0 

0 

0 

-251,499 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-305,974 

0 

0 

0 

0 

0 

-305,974 

3 

UH 

0.0 

0,0 

0.0 

0,0 

•’80,451 

0 

0 

0 

0 

0 

-80,451 

Totals 

12.8 

0.0 

0.0 

12.8 

-637,924 

0 

0 

0 

0 

0 

-637,924 

The  building 

peaked 

at  hour 

16  month 

7  with  a  capacity  of 

12.7  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

.  ENGINEERING  CHECKS 


Percent  . Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

0.00 

1.12 

409.9 

,365.7 

32.82 

1.12 

-53.67 

4,686 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-55.34 

5,529 

3 

Main 

UH 

0.00 

0,00 

0.0 

0.0 

0.00 

1,01 

-62.85 

1,280 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  CQNO. 


i:***:^^:****^:^:***^:**^:******  COOLING  COIL  PEAK  ttuttnutnututtuttnutn*  CLG  SPACE  PEAK  nntnnnt  HEATING  COIL  PEAK  ntnn* 


Peaked  at  Time  =:> 

Mo/Hr:  7/16 

t 

Mo/Hr: 

7/16 

t 

Mo/Hr:  13/  1 

Outside  Air  -> 

0AD8/WB/HR;  91/  73/  98.0 

% 

t 

OADB: 

91 

t 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

(^.) 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

i 

0 

0 

0.00 

Roof  Cond 

20,448 

0 

20,448 

13.30 

t 

20,448 

17.41 

i 

-26,370 

-26,370 

10.49 

Glass  Solar 

15,990 

0 

15,990 

10.40 

i 

15,971 

13.60 

t 

0 

0 

0.00 

Glass  Cond 

5,083 

0 

5,083 

3.31 

t 

5,178 

4.41 

t 

-25,537 

-25,537 

10,15 

Wall  Cond 

25,132 

0 

25,132 

16.34 

* 

26,404 

22.48 

t 

-97,381 

-97,381 

38.72 

Partition 

237 

237 

0.15 

t 

237 

0.20 

t 

-853 

-853 

0.34 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

58,332 

58,332 

37.93 

* 

24,624 

20.97 

-101.353 

-101,358 

40.30 

Sub  Total::) 

125,222 

0 

125,222 

81.43 

* 

92,863 

79.07 

% 

-251,499 

-251,499 

100.00 

Internal  Loads 

t 

t 

Lights 

21,448 

0 

21,448  , 

13.95 

t 

21,688 

18.47 

t 

0 

0 

0.00 

People 

6,354 

6,354 

4.13 

t 

2,891 

2.46 

i 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

27,803 

0 

0 

27,803 

18.08 

t 

24,579 

20.93 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

747 

0.49 

% 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

% 

0 

0.00 

Ouot  Heat  Pkuo 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

0 

0.00 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

i 

t 

0.00 

t 

X 

0 

0.00 

Grand  Total::) 

153,024 

0 

0 

153,772 

100.00 

t 

117,442 

100.00 

t 

-251,499 

-251,499 

100.00 

r'Ani  TVIA  A  ATI  AT 

1  r  A  T  T  n  11 

L/UULiMO  UUiL  - 

HKlHj 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/W8/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  4, 

686 

Main  Clg  12.8 

153.8 

116.5 

5,253 

75.1  62, 

,5  66.7 

54.4  52.4 

56.9 

Part 

330 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  2,789 

0  0 

Totals  12.8 

153.8 

Wall  4,280 

476  11 

—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

"ENGINEERING  ( 

IHECKS" 

"TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Ivg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

1.12 

SAD8 

54.5 

112.0 

Main  Htg 

-251.5 

5,253 

68.0 

112.0 

Infil 

1,455 

1,455 

Clg  Cfm/Ton 

409.92 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

5,253 

5,253 

Clg  Sqft/Ton 

365.69 

Return 

75.0 

68.0 

Preheat 

-0.0 

5,253 

68.0 

54.3 

Mincfffl 

0 

0 

Clg  Btuh/Sqft 

32.82 

Ret/OA 

75.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

5,253 

5,253 

No.  People 

14 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrlD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.12 

Fn  BldlO 

0.0 

0.0 

Total 

-251.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-53.67 

Fn  Frict 

0.1 

0.0 
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System  2  Block  RAD  -  RADIATION 

nttittuutnnnutnn  COOLING  COIL  PEAK  n*)C*n»*J;i:n*j:****ti;J:m**«***  CLG  SPACE  PEAK  tuntunn  HEATING  COIL  PEAK  *nn*n 


Peaked  at  Time  : 

Mo/Hr:  0/  0 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air 

0AD8/WB/HR: 

0/  0/  0.0 

* 

* 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  » 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-34,341 

-34,341 

11.22 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-31,168 

-31,168 

10.19 

Wall  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-117,322 

-117,322 

38.34 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-853 

-853 

0.28 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-122,290 

-122,290 

39.97 

Sub  Total  —  ) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-305,974 

-305,974 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total-) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Sup.  fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

i 

0 

0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

* 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-305,974 

-305,974 

100.00 

COOLING  COIL  SELECTION— . . . -AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  08/WB/HR 

Gross  Total  Glass 

(sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Oeg  P  Grains 

Oeg  F 

Deg  F  Grains 

Floor 

5,529 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0,0  0.0 

0.0 

0.0  0.0 

Part 

330 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Exflr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

3,632 

0 

0 

Totals 

0.0 

0.0 

Wall 

5,164 

581 

11 

Ann  on  cm 

rrnk! 

-ATOri  niilC  (rim) 

rurrvc-- 

_  TcwncnAT 

norc  fi 

■■'-ncfti  ING 

OUIL  OLLCWIIUIT 

HiKi  LUrlfj  ^ C  l  111  y 

i  tricLAM  1  ( r  f 

Capacity 

Coil  Airfl  Ent 

Ivg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Main  Htg 

-306.0 

0  0.0 

0.0 

Iflfil 

0 

1,756 

Clg  Cfin/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Htg 

0.0 

( 

)  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

( 

)  0.0 

0.0 

tiincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

( 

)  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

( 

)  0.0 

0.0 

Exhaust 

0 

0 

Htg  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

( 

)  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/Sqft 

0.00 

fn  BldTO 

0.0 

0.0 

Total 

-306.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-55.34 

Fn  Frict 

0.0 

0.0 
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System  3  Block  UH  -  UNIT  HEATERS 

COOLING  COIL  PEAK  r***********:*;********^:**********  CLG  SPACE  PEAK  ***4:****i:**r  HEATING  COIL  PEAK  nttttn 


Peaked  at  Time  ^ 

::) 

Mo/Hr:  0/0 

* 

Mo/Hr: 

0/  0  * 

Ho/Hr:  13/  1 

Outside  Air  — > 

OADB/We/HR; 

0/  0/  0.0 

* 

OADB: 

0  * 

OADB:  4 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

% 

0 

0.00 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

-6,946 

-6,946 

8.63 

Wall  Cond 

0 

0 

0 

0.00 

% 

0 

0.00  * 

-25,062 

-25,062 

31.15 

Partition 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-48,442 

-48,442 

60,21 

Sub  Total-o 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-80,451 

-80,451 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

% 

0 

0.00  » 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

liisc 

0 

0 

0 

0 

0.00 

0 

0.00  » 

0 

0 

0.00 

Sub  Total  —  ) 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

o.oc  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

i 

o.oc  ^ 

t 

0 

0.00 

Grand  Total  —  ) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-80,451 

-80,451 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Oeg  F 

Deg  F  Grains 

Floor 

1,280 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0,0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals 

0.0 

0.0 

Wall 

1,087 

108 

10 

UTATT 

f'nri  oci  crT TTiW _ 

-AIRFLOWS  (cfm) 

riiAT  iirr  nr  kir* 

AUTAI/C 

-«TCMnCDATIIOCC 

■ — HchI INb 

vUlL  oULLU 1 iUn 

1  trir  L  Kn  1  Unt  0  ) 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

.  (Mbh) 

(cffli) 

Deg  f 

Oeg  f 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD  8 

0.0 

125.0 

Main  Htg 

-80.5 

1,297  68.0 

125,0 

Infil 

0 

696 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Htg 

0.0 

( 

)  0.0 

0.0 

Supply 

0 

1,297 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

( 

)  0.0 

0.0 

Mincft!) 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

( 

)  0.0 

0.0 

Return 

0 

1,297 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

( 

)  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

( 

)  0.0 

0.0 

Rid  Exh 

0 

0 

Htg  Cfm/SqFt 

1.01 

Fn  BldTO 

0.0 

0.0 

Total 

-80.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-62.85 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 

.  BUILDING  U-VALUES 


.  Room  U-Values .  Room  Room 

(8tu/hr/sqft/F)  Mass  Capac. 

Room  Summr  Wintr  Summr  Wintr  (lb/  (8tu/ 


Number  Description  Part.  ExFlr  Skylt  Skylt 

1  GRND  FL  OFFICES  0,000  0.000  0.000  0.000 

2  GUARD  OFFICER  0.000  0.000  0.000  0.000 

3  CELL  8L0CK  0.000  0.000  0.000  0.000 

4  DAY  ROOM  0.144  0.000  0.000  0.000 

5  DAY  ROOM  2ND  FL  0,000  0.000  0.000  0.000 

6  DAY  ROOM  2HD  FL  0.000  0.000  0.000  0.000 

7  OFFICER  0.000  0.000  0.000  0.000 

8  GUARDS  DORM  0.000  0.000  0.000  0.000 

9  FIREMANS  DORM  0.000  0.000  0.000  0.000 

10  2N0  FL  OFFICE  0.000  0.000  0.000  0.000 

Zone  1  Totai/Ave.  0.144  0.000  0.000  0.000 

System  1  Total/Ave.  0.144  0.000  0.000  0.000 

1  GRND  FL  OFFICES  0.000  0.000  0.000  0.000 

2  GUARD  OFFICER  0.000  0.000  0.000  0,000 

3  CELL  BLOCK  0.000  0.000  0.000  0.000 

4  DAY  ROOM  0.144  0.000  0.000  0.000 

5  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

6  DAY  ROOM  2N0  FL  0.000  0.000  0.000  0.000 

7  OFFICER  0.000  0.000  0.000  0.000 

8  GUARDS  DORM  0,000  0.000  0.000  0.000 

9  FIREMANS  DORM  0.000  0.000  0.000  0.000 

10  2ND  FL  OFFICE  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

11  PROVOST  MARSHALL  0,000  0.000  0.000  0.000 

12  NCO  0.000  0.000  0.000  0.000 

13  GUARDS  DORM  0.000  0.000  0.000  0.000 

14  TOILETS  0.000  0.000  0.000  0.000 

Zone  2  Total/Ave.  0.000  0.000  0.000  0.000 

System  2  Total/Ave.  0.144  0.000  0.000  0.000 

15  TRUCK  ROOM  0.000  0.000  0.000  0.000 

Zone  3  Total/Ave.  0.000  0.000  0.000  0.000 

System  3  Total/Ave.  0.000  0.000  0.000  0.000 

Building  0.144  0.000  0.000  0.000 


Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

0.148  0.810  0.837  0.400  0.000  157.9  35.17 

0.000  0.810  0.837  0.400  0.000  177.0  38.53 

0.000  0.810  0.837  0.400  0.000  107.2  23.23 

0.000  0.810  0.837  0.400  0,000  268.1  63.86 

0.000  0.810  0.837  0.400  0.000  187.1  40.73 

0.000  0.810  0.837  0.400  0.000  153.0  33.27 

0.148  0.810  0.837  0.400  0.000  256.5  56.75 

0.148  0.810  0.837  0.400  0.000  98.2  22.09 

0.148  0.810  0.837  0.400  0.000  133.0  29.70 

0.148  0.810  0.837  0.400  0.000  221.8  49.16 

0.148  0.810  0.837  0.400  0.000  159.7  35.60 

0.148  0.810  0.837  0.400  0.000  159.7  35.60 

0.148  0.810  0.837  0.400  0.000  157.9  35.17 

0.000  0.810  0.837  0.400  0.000  177.0  38.53 

0.000  0.810  0.837  0.400  0.000  107.2  23.23 

0.000  0.810  0.837  0.400  0.000  268.1  63.86 

0.000  0.810  0.837  0.400  0.000  187.1  40,73 

0.000  0.810  0.837  .0.400  0.000  153.0  33,27 

0.143  0.810  0.837  0.400  0.000  256.5  56.75 

0.148  0.810  0.837  0.400  0.000  98.2  22.09 

0,148  0.810  0.837  0.400  0.000  133.0  29.70 

0,148  0.810  0.837  0.400  0.000  221.8  49.16 

0.148  0.810  0.837  0.400  0.000  159.7  35.60 

0.148  0.810  0.837  0.400  0.000  155.7  34.67 

0.148  0.810  0.837  0.400  0.000  154.5  34.42 

0.148  0.810  0.837  0.400  0.000  211.1  46.81 

0,148  0.810  0.837  0.400  0.000  153.2  34.13 

0,148  0.810  0.837  0.400  0.000  171.1  38.06 

0,148  0.810  0.837  0.400  0.000  161.4  35.97 

0.000  0,963  1.008  0.400  0.000  117.5  25.50 

0.000  0.968  1.008  0.400  0.000  117.5  25.50 

0.000  0.968  1.008  0.400  0.000  117.5  25,50 

0.148  0.825  0.853  0.400  0.000  155.8  34.65 
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BUILDING  AREAS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

.  BUILDING  AREAS 


Floor 

Total 

Exposed 

Nufiiber 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Ri!1 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

(») 

(sqft) 

1 

6RN0  FL  OFFICES 

1 

1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1 

1 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM 

1 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2N0  FL 

1 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2ND  FL 

1 

i 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

i 

1 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM 

i 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORM 

1 

1 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE 

1 

i 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

System 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

1 

GRND  FL  OFFICES 

i 

1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1 

i 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM 

i 

i 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2N0  Ft 

i 

I 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2N:D  FL 

1 

i 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

1 

1 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM 

1 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORM 

i 

i 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE 

1 

1 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

11 

PROVOST  MARSHALL 

1 

1 

182 

182 

0 

0 

0 

0 

182 

23 

13 

148 

12 

NCO 

1 

1 

no 

no 

0 

0 

0 

0 

110 

14 

13 

88 

13 

GUARDS  DORM 

1 

1 

251 

251 

0 

0 

0 

0 

251 

41 

12 

306 

14 

TOILETS 

1 

1 

300 

300 

0 

0 

0 

0 

300 

28 

10 

238 

Zone 

2  Total/Ave. 

843 

0 

0 

0 

0 

843 

105 

12 

779 

System 

2  Total/Ave. 

5,529 

330 

0 

0 

0 

3,632 

581 

11 

4,583 

15 

TRUCK  ROOM 

1 

1 

1,280 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Zone 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

System 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Building 

11,495 

659 

0 

0 

0 

6,421 

1,165 

11 

9,366 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.148  (Btu/Hr/Sq  ft/F) 
Overall  Wall  U-Value  :  0.447  (Btu/Hr/Sq  Ft/F) 
Overall  Building  U-Value  ^  0.334  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  8.49 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  12.45 


(Btu/Hr/Sq  Ft) 
(Btu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 

. - . SYSTEM  LOAD 


System  Totals 


Percent 

—  Cooling  Load  — 

.  Heating  Load 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Load 

(Toni 

(%) 

(Btuh) 

w 

0 

-  5 

0.6 

1 

8 

-31,896 

13 

253 

5 

-  10 

1.3 

7 

45 

-63,792 

16 

302 

10 

-  15 

1.9 

18 

122 

-95,689 

24 

468 

15 

-  20 

2.6 

0 

0 

-127,585 

8 

155 

20 

'  25 

3.2 

0 

0 

-159,481 

3 

58 

25 

-  30 

3.8 

7 

45 

-191,377 

0 

0 

30 

-  35 

4.5 

6 

41 

-223,273 

1 

20 

35 

-  40 

5.1 

6 

41 

-255,170 

2 

36 

40 

-  45 

5.8 

9 

60 

-287,066 

0 

4 

45 

-  50 

6.4 

7 

45 

-318,962 

33 

641 

50 

-  55 

7.0 

0 

0 

-550,853 

0 

0 

55 

-  60 

7.7 

2 

15 

-382,754 

0 

0 

60 

-  65 

8.3 

5 

35 

-414,651 

0 

0 

65 

-  70 

9.0 

2 

15 

-446,547 

0 

0 

70 

-  75 

9.6 

1 

8 

-478,443 

0 

0 

75 

-  80 

10.3 

0 

0 

-510,339 

0 

0 

80 

-  85 

10.9 

0 

0 

-542,235 

0 

0 

85 

-  90 

11.5 

0 

0 

-574,132 

0 

0 

90 

-  95 

12.2 

0 

0 

-606,028 

0 

0 

95 

-  100 

12.8 

30 

202 

-637,924 

0 

0 

Hours  Off 

0.0 

0 

8,078 

0 

0 

6,823 
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PROFILE 


—  Cooling  Airflow . Heating  Airflow 


Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(i) 

Hours 

327.5 

0 

0 

0.0 

0 

0 

655.0 

0 

0 

0.0 

0 

0 

982.5 

0 

0 

0.0 

0 

0 

1,310.0 

0 

0 

0.0 

0 

0 

1,637.5 

0 

0 

0.0 

0 

0 

1,964.9 

0 

0 

0.0 

0 

0 

2,292.4 

0 

0 

0.0 

0 

0 

2,619.9 

0 

0 

0.0 

0 

0 

2,947.4 

0 

0 

0.0 

0 

0 

3,274.9 

0 

0 

0.0 

0 

0 

3,602.4 

0 

0 

0.0 

0 

0 

3,929.9 

0 

0 

0.0 

0 

0 

4,257.4 

0 

0 

0.0 

0 

0 

4,584.9 

0 

0 

0.0 

0 

0 

4,912.4 

0 

0 

0.0 

0 

0 

5,239.9 

0 

0 

0.0 

0 

0 

5,567.3 

100 

1,070 

0.0 

0 

0 

5,894.8 

0 

0 

0.0 

0 

0 

6,222.3 

0 

0 

0.0 

0 

0 

6,549.8 

0 

0 

0.0 

0 

0 

0.0 

0 

7,690 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
WEATHERSTRIP  I  CAULKING 

.  BUILDING  TEMPERATURE  PROFILES 


Tefiiperature 

Range 

1 

1 

2 

3 

(F) 

Max.  Temp. 

83.2 

93.0 

94.7 

93.8 

Mo. /Hr. 

7  1 

8  24 

8  23 

8  22 

Day  Type 

5 

1 

1 

1 

Above 

100 

0 

0 

0 

0 

95  - 

100 

0 

0 

0 

0 

90  - 

95 

0 

1,119 

1,296 

1,240 

85  - 

90 

0 

988 

1,336 

1,302 

80  - 

85 

525 

821 

296 

210 

75  - 

80 

2,314 

579 

744 

272 

70  - 

75 

823 

589 

374 

486 

65  - 

70 

529  2,151 

2,073 

349 

60  - 

65 

369 

1,413 

1,450 

297 

55  - 

60 

1,207 

473 

495 

950 

50  - 

55 

641 

627 

696 

525 

Below  50 

2,352 

0 

0 

3,129 

Min.  Temp. 

36.7 

55.0 

55.0 

31.6 

Mo. /Hr. 

2  8 

1  18 

1  14 

2  6 

Day  Type 

5 

3 

0 

5 

Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR  HOT  W  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

3,980 

21 

726 

3 

Feb 

3,600 

21 

684 

3 

March 

4,357 

21 

435 

3 

April 

3,788 

21 

129 

3 

May 

4,264 

21 

0 

0 

June 

5,806 

40 

0 

0 

July 

6,820 

41 

0 

0 

Aug 

6,101 

40 

0 

0 

Sept 

3,963 

39 

0 

0 

Oct 

4,165 

21 

56 

3 

Nov 

3,788 

21 

286 

3 

Dec 

3,790 

21 

584 

3 

Total 

54,422 

41 

2,900 

3 

Building  Energy  Consumption  = 
Source  Energy  Consumption  : 


41,389  (8tu/Sq  Ft/Year) 
82,121  (Btu/Sq  Ft/Year) 


Floor  Area  : 


11,495  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Nuf!] 

Code 

Jan 

Feb 

dar 

Apr 

day 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

3976 

3597 

4354 

3786 

4165 

4165 

3786 

4354 

3786 

4165 

3786 

3786 

47,709 

PK 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

20.7 

1 

HISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

2 

disc  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

disc  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

disc  LD 

P  STEAd 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

-  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

disc  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

disc  LO 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

1 

EQli61 

AIR- 

•CLD  COND 

COdP  <15 

TONS 

ELEC 

0 

0 

0 

0 

0 

1364 

2627 

1454 

72 

0 

0 

0 

5,516 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

17.2 

17.7 

17.2 

16.6 

0.0 

0.0 

0.0 

17.7 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

112 

256 

120 

6 

0 

0 

0 

494 

PK 

0,0 

0.0 

0.0 

0.0 

0.0 

1.3 

1.7 

1.3 

0.8 

0.0 

0.0 

0.0 

1.7 

1 

EQ5303 

CONI 

ROLS 

ELEC 

0 

0 

0 

0 

0 

66 

60 

69 

10 

0 

0 

0 

205 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC  CENTRIf.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

99 

99 

90 

103 

90 

0 

0 

0 

481 

PK 

0.0 

0.0 

0.0 

0.0 

0,4 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.4 

2 

EQ4381 

PROPELLER  FAN 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ2102  PURCHASED  DIST.  HOT  WATER 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  5  CAULKING 

P  H0TH20  726  684  435  129  0  0  0  0  0  56  286  584  2,900 

PK  3.1  3.1  3.1  3.1  0.0  0.0  0.0  0.0  0.0  3.1  3.1  3.1  3.1 

1  EQ5020  HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC  4  3  3  1  0  0  0  0  0  0  2  3  17 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. . UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEilANC 

Peak  Value  40,7  (kW) 

Yearly  Time  of  Peak  15  (hr)  1  (mo) 

Hour  15  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  EQ1161  AIR-CLO  CONO  COMP  <15  TONS  19.5 

Sub  Total  19.5 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  0.4 

Sub  Total  0.4 

Sub  Total  0.0 

Miscellaneous 

Lights  20.7 

Base  Utilities  0.0 

Misc  Equipment  0.0 

Sub  Total  20.7 


K  S  U  11  S 


Parent 
Of  Tot 

w 


48.03 

48.03 

0.00 


.1.11 

1.11 

0.00 


50.86 

0.00 

0,00 

50.86 


Grand  Total 


40.7  100.00 
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TRACE 

6  0  0 

ANALYSIS 

u 

tt 
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** 
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tt 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  400 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


Summer  Clearness  Number:  1.00 

Winter  Clearness  Number:  1.00 

Summer  Design  Dry  Bulb:  92  (F) 

Summer  Design  Wet  Bulb:  12  (F) 

Winter  Design  Dry  Bulb:  4  (F) 

Summer  Ground  Reiectance:  0.20 

Winter  Ground  Reiectance:  0.20 


Air  Density: 

Air  Specific  Heat: 

Density-Specific  Heat  Prod 
Latent  Heat  Factor: 

Enthalpy  Factor: 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

14:13:20  1/27/94 

CB400  .TM 


0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-rain. /hr/cuft/F) 
4,790.2  (Btu-m.in./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in.  Hq) 


Time/Date  Program  was  Run: 
Dataset  Name: 
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AIRFLOW  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LANPS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

■—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

5,179 

5,179 

6,806 

1,627 

0 

0 

2  RAO 

0 

0 

0 

0 

1,962 

0 

0 

3  UH 

0 

0 

1,944 

0 

1,272 

0 

0 

Totals 

0 

5,179 

7,123 

6,806 

4,861 

0 

0 

CAPACITY  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 

. . . . . . SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif.  Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

13.2 

0.0 

0.0 

13.2 

“265,424 

0 

0 

0 

0 

0 

-263,42-i 

2 

RAO 

0.0 

0.0 

0.0 

0.0 

-320,361 

0 

0 

0 

0 

0 

-320,361 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-120,567 

0 

0 

0 

0 

0 

-120,567 

Totals 

13.2 

0.0 

0.0 

13.2 

-704,352 

0 

0 

0 

0 

0 

-704,352 

Tne  building  peaked  at  hour  16  month  7  with  a  capacity  of  13.0  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


.  E  N  G 

I  N  E  E 

RING 

CHECK 

S . 

Percent 

. Cool 

'ing . 

—  Heating  — 

System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Humber 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

0.00 

1,11 

393.5 

356.0 

33.71 

1.11 

-56.22 

4,686 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-57.94 

5,529 

3 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

1.52 

-94.19 

1,280 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  CLG  SPACE  PEAK  UUnttnU  HEATING  COIL  PEAK  ttUtttt 


Peaked  at  Time  : 

Mo/Hr:  ' 

7/16 

t 

Mo/Hr; 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air 

0ADB/W6/HR:  ' 

91/  73/  98.0 

t 

t 

OADB: 

91 

* 

± 

OADB:  4 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

t 

Space 

Percnt  4 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

(Btuh) 

(^) 

t 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0,00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

20,448 

0 

20,443 

12.95 

* 

20,448 

17.36 

i 

-26,370 

-26,370 

10.01 

Glass  Solar 

15,990 

0 

15,990 

10.12 

t 

15,971 

13.56 

t 

0 

0 

0.00 

Glass  Cond 

5,083 

0 

5,083 

3.22 

t 

5,178 

4.40 

t 

-25,537 

-25,537 

9.69 

Wall  Cond 

25,132 

0 

25,132 

15.91 

i 

26,404 

22.41 

i 

-97,381 

-97,381 

36.97 

Partition 

237 

237 

0.15 

i 

237 

0.20 

t 

-853 

-853 

0.32 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

65,031 

65,031 

41.17 

t 

27,521 

23.36 

t 

-113,232 

-113,282 

43.00 

Sub  Total::> 

131,921 

0 

131,921 

83.52 

t 

95,760 

81.28 

t 

-263,424 

-263,424 

100.00 

Internal  Loads 

4: 

t 

Lights 

18,946 

0 

18,946 

11.99 

t 

19,157 

16.26 

* 

0 

0 

0.00 

People 

6,354 

6,354 

4.02 

t 

2,891 

2.45 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0,00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total—) 

25,300 

0 

0 

25,300 

16.02 

t 

22,049 

18.72 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

737 

0.47 

t 

0.00 

i 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

% 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

* 

0 

0.00 

Grand  Total—) 

157,222 

0 

0 

157,953 

100.00 

t 

117,809 

100,00 

* 

-263,424 

-263,424 

100.00 

AnrAC? 

“  "  "luULinb  l/UlL  otL 

I iUM - 

-PKLAb - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  08/W8/HR 

Gross  Total 

Glass  (sf)  (1) 

(Tons) 

(Mbh) 

(Moh) 

(cflB) 

Deg  F  Deg  F  Grains 

Deg  F  Oeg  F 

Grains 

Floor  4, 

686 

Main  Clg  13.2 

158.0 

116.8 

5,179 

75.1  62.6  67.3 

54.0  52.1 

56.3 

Part 

330 

Aux  Clg  0.0 

0.0 

0.0 

0- 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  2,789 

0  0 

Totals  13.2 

158,0 

Wall  4,280 

476  11 

—HEATING 

COIL  SELECTION 

'AIRFLOWS  ich) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Tyoe 

Cooling 

Heating 

Clg  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cffti) 

Deg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfffl/Sqft 

1.11 

SAD8 

54.1 

114.7 

Main  Htg 

-263.4 

5,179 

68.0 

114.7 

Infil 

1,627 

1,627 

Clg  Cfm/Ton 

393.46 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

5,179 

5,179 

Clg  Sqft/Ton 

355.99 

Return 

75.0 

68.0 

Preheat 

-0.0 

5,179 

68.0 

54.0 

Mincfiti 

0 

0 

Clg  Btuh/Sqft 

33.71 

Ret/OA 

75.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

5,179 

5,179 

No.  People 

14 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  ^  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.11 

Fn  BldTO 

0.0 

0.0 

Total 

-263.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-56.22 

Fn  Frict 

0.1 

0.0 
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System  2  Block  RAD  -  RADIATION 

COOLING  COIL  PEAK  ^:4;1:t»*t*1:***ttt**1:**1:****J:**1:*»»  CLG  SPACE  PEAK  tXttnUt*tt  HEATING  COIL  PEAK  Xtttttn 


Peaked  at  Time  "> 

Mo/Hr:  i 

3/  0 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  -> 

OADB/WB/HR; 

0/  0/  0.0 

i 

t 

OADB: 

0  * 
i 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

Space 

Perent  * 

Space  Peak  Coil  Peak 

Perent 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

('4) 

t 

(Btuh) 

W  * 

(Btuh)  (Btuh) 

i%) 

Skylite  Solr 

0 

0 

0 

0,00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-34,341  -34,341 

10.72 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-31,168  -31,168 

9.73 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-117,322  -117,322 

36.62 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-853  -853 

0.27 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-136,678  -136,678 

42.66 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-320,361  -320,361 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

0 

0.00  * 

0  0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  t 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

i 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-320,361  -320,361 

100.00 

_  AnrAf> 

--  UUULiivj  lUlL  btLcliiUN 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  5,529 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0. 

.0 

0.0  0.0 

0.0 

Part  330 

Aux  Clg  0.0 

0.0 

0.0 

0- 

0.0 

0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

,0 

0.0  0.0 

0.0 

Roof  3,632 

0  0 

Totals  0.0 

0.0 

Wall  5,164  581  11 

-UTATTMO 

mil  oci  rmnw _ 

-A  T  net  ntiic  / 

CkiPT wreo T Mf'  _  TrMnrnATiinrc*  /r^ 

- ntfti inu 

CUIL  jtLLvIiUn 

niKrLUWb  \CtiBj 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  DA 

0.0  Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00  SADB  0.0 

68.1 

Main  Htg  -320.4 

0  0.0 

0.0 

Infil 

0 

1,962  Clg  Cfm/Ton 

0.00  Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00  Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Hincfm 

0 

0  Clg  Btuh/Sqft 

0.00  Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No 

.  People 

0  Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00  Fn  BldTO  0.0 

0.0 

Total  -520.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-57.94  Fn  Frict  0.0 

0.0 
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System  3  Block  UH  -  UNIT  HEATERS 

COOLING  COIL  PEAK  ****^:*r*«i:************:(;****^:rr*  CLG  SPACE  PEAK  I:********** *  HEATING  COIL  PEAK  tttttttt 
Peaked  at  Time  :=>  Mo/Hr:  0/  0  *  Mo/Hr:  0/  0  *  Mo/Hr:  13/  1 


Outside  Air 

0ADB/W6/HR: 

0/  0/  0.0 

* 

t 

0AD8: 

0  « 

* 

OAOB: 

4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  *  Space  Peak 

Coil 

Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  *  Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

* 

(Btuh) 

(^)  *  (Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  *  -6,946 

-6,946 

5.76 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  *  -25,062 

-25 

,062 

20.79 

Partition 

0 

0 

0.00 

t 

0 

0.00  4 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  *  -88,558 

-88 

,558 

73.45 

Sub  Total  —  ) 

0 

0 

0 

0.00 

i 

0 

0.00  *  -120, 

,567 

-120 

,567 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  Total") 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00  * 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  » 

0 

o.oc 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0,00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

* 

0 

0.00 

Grand  Total") 

0 

0 

0 

0 

0.00 

t 

0 

0.00  *  -120,567 

-120, 

,567 

100.00 

_ rnni  i^nTi  ocf  crrinki 

luULilib  LUIl  oLLtllluM 

-AKtA5-‘ 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  0B/W8/HR  Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  f  Deg  F 

Grains  Floor 

1,280 

Hain  Clg  0.0 

0.0 

0,0 

c 

0.0 

0 

.0  0 

.0 

0,0  0.0 

0.0  Part 

0 

Aux  Clg  0.0 

0.0 

o.c 

0 

0.0 

0 

.0  0.0 

0.0  0.0 

0.0  ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

.0 

0.0  0.0 

0.0  Roof 

0 

0  0 

Totals  0.0 

0.0 

Nall 

1,087 

108  10 

_ UCAT  T  kJA 

rnri  cci  rrTTnki _ 

_AT ncj  nuic  { 

n 

kiA T ur rn T kiA  aijt/m/o 

/  r  \ 

vUlL  ocLLvtlUn 

H 1  Kt  LUn^  \CTiiij 

-icnf-thHiuKt:)  Uj--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA  0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm)  Deg  f 

Deg  f 

Vent 

0 

0  Clg  Cfm/Sqft  0.00 

SAD8 

0.0 

125.0 

Main  Htg  -120.6 

1,944  68.0 

125.0 

Infil 

0 

1,272  Clg  Cfm/Ton  0.00 

Plenum 

0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

1,944  Clg  Sqft/Ton  0.00 

Return 

0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfdi 

0 

0  Clg  Btuh/Sqft  0.00 

Ret/OA 

0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

1,944  No. 

People  0 

Runarnd 

0.0 

68.0 

Humidif  0.0 

0  0.0 

0,0 

Exhaust 

0 

0  Htg 

t  OA  0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rffl  Exh 

0 

0  Htg  Cfm/SqFt  1.52 

Fn  BldTD 

0.0 

0.0 

Total  -120.6 

Auxil 

0 

0  Htg  Btuh/SqFt  -94.19 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 

.  BUILDING  U-VALUES 


Room  U-Values  — .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room  Sumnir  Wintr 

Number  Description  Part.  ExFlr  Skylt  Skylt 

1  GRND  FL  OFFICES  0.000  0.000  0.000  0.000 

2  GUARD  OFFICER  0.000  0.000  0.000  0.000 

3  CELL  BLOCK  0.000  0.000  0.000  0.000 

4  DAY  ROOM  0.144  0.000  0.000  0.000 

5  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

6  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

7  OFFICER  0.000  0.000  0.000  0.000 

8  GUARDS  DORM  0.000  0.000  0.000  0.000 

9  FIREMANS  DORM  0.000  0.000  0.000  0.000 

10  2ND  FL  OFFICE  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

System  1  Total/Ave.  0.144  0.000  0.000  0.000 

1  GRND  FL  OFFICES  0,000  0.000  0.000  0.000 

2  GUARD  OFFICER  0.000  0.000  0.000  0.000 

3  CELL  BLOCK  0,000  0,000  0.000  0.000 

4  DAY  ROOM  0.144  0,000  0.000  0.000 

5  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

6  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

7  OFFICER  0.000  0.000  0.000  0.000 

8  GUARDS  DCRM  0.000  0.000  0.000  0.000 

9  FIREMANS  DORM  0.000  0.000  0.000  0.000 

10  2ND  FL  OFFICE  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

11  PROVOST  MARSHALL  0.000  0.000  0.000  0.000 

12  NCO  0.000  0.000  0.000  0.000 

13  GUARDS  DORM  0.000  0.000  0.000  0.000 

14  TOILETS  0.000  0.000  0.000  0.000 

Zone  2  Total/Ave.  0,000  O.OOC  0.000  0.000 

System  2  Total/Ave.  0.144  0.000  0.000  0.000 

15  TRUCK  ROOM  0.000  0.000  0.000  0.000 

Zone  3  Total/Ave.  0.000  0.000  0.000  0.000 

System  3  Total/Ave.  0.000  0.000  0.000  0.000 

Building  0.144  0.000  0.000  0.000 


Summr  Wintr  (lb/  (Btu/ 

Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 


0 

.148 

0 

.810 

0.837 

0 

.400 

0.000 

157 

.9 

35 

.17 

0 

.000 

0 

.810 

0.837 

0 

.400 

0.000 

177 

.0 

38 

.53 

0 

.000 

0 

.810 

0.837 

0 

.400 

0.000 

107 

.2 

23 

.23 

0 

.000 

0 

.810 

0,837 

0 

.400 

0.000 

268 

.1 

63 

.86 

0, 

.000 

0, 

.810 

0.837 

0 

.400 

0.000 

187 

.1 

40 

.73 

0 

.000 

0 

.810 

0.837 

0 

.400 

0.000 

153 

.0 

33 

.27 

0, 

.148 

0, 

.810 

0.837 

0, 

.400 

0.000 

256, 

.5 

56, 

.75 

0, 

.143 

0 

.810 

0.837 

0 

.400 

0.000 

98 

.2 

22, 

.09 

0, 

,148 

0, 

.810 

0.837 

0, 

.400 

0.000 

133, 

.0 

29, 

.70 

0, 

.148 

0 

.810 

0.837 

0, 

.400 

0.000 

221, 

,8 

49, 

.16 

0. 

,148 

0, 

.810 

0.837 

0, 

.400 

0.000 

159, 

.7 

35. 

,60 

0, 

,148 

0 

.810 

0.837 

0, 

.400 

0,000 

159, 

.7 

35, 

.60 

0. 

,148 

0. 

,810 

0.837 

0. 

.400 

0.000 

157. 

,9 

35. 

,17 

0. 

,000 

0, 

.810 

0.837 

0, 

.400 

0.000 

177, 

.0 

38, 

,53 

0. 

,000 

0, 

,810 

0.837 

0. 

.400 

0.000 

107, 

.2 

23. 

,23 

0. 

,000 

0, 

.810 

0.837 

0, 

.400 

0.000 

268. 

,1 

63. 

,86 

0. 

,000 

0. 

,810 

0.837 

0. 

,400 

0.000 

187. 

,1 

40. 

,73 

0. 

,000 

0, 

.810 

0.837 

0, 

.400 

0.000 

153. 

,0 

33. 

,27 

0. 

148 

0. 

,810 

0.837 

0. 

,400 

0.000 

256. 

5 

56. 

,75 

0. 

,148 

0, 

.810 

0.837 

0, 

.400 

0,000 

98. 

,2 

22. 

,09 

0. 

,148 

0. 

,810 

0.837 

0. 

.400 

0.000 

133. 

0 

29. 

,70 

0, 

148 

0, 

,810 

0.837 

0. 

,400 

0.000 

221. 

,8 

49. 

,16 

0. 

148 

0. 

,810 

0.837 

0. 

,400 

0.000 

159. 

7 

35. 

60 

0. 

148 

0. 

.810 

0.837 

0. 

.400 

0.000 

155. 

7 

34. 

,67 

0. 

148 

0. 

810 

0.837 

0. 

400 

0.000 

154. 

5 

34. 

42 

0. 

148 

0. 

,810 

0.837 

0. 

400 

0.000 

211. 

1 

46. 

,81 

0. 

148 

0. 

,810 

0.837 

0. 

400 

0.000 

153. 

2 

34. 

13 

0. 

148 

0. 

,810 

0.837 

0. 

400 

0.000 

171. 

1 

38. 

,06 

0. 

148 

0. 

810 

0.837 

0. 

400 

0.000 

161. 

4 

35. 

97 

0. 

000 

0. 

,968 

1.008 

0. 

400 

0.000 

117. 

5 

25. 

,50 

0. 

000 

0. 

968 

1.008 

0. 

400 

0.000 

117. 

5 

25. 

50 

0. 

000 

0. 

,968 

1.008 

0. 

400 

0.000 

117. 

5 

25. 

50 

0, 

148 

0. 

825 

0.853 

0. 

400 

0.000 

155. 

8 

34. 

65 
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BUILDING  AREAS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


B  U  I 

L  D  I  N  G 

AREAS 

Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Nin 

Net  Hall 

Room 

Ouolicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Ml 

Area 

Number 

Description  fl 

r  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

W 

(sqft) 

1 

GRND  FL  OFFICES 

1  1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1  1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1  1 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM 

1  1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2ND  FL 

[  1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2ND  FL 

1  i 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

[  1 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM 

[  i 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORM  i 

1  1 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE  J 

[  1 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

System 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

1 

GRND  FL  OFFICES  ] 

1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER  J 

;  i 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK  ] 

1 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM  ] 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2iN0  FL  1 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2ND  FL  ] 

i 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER  1 

i 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM  i 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORN  1 

1 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE  1 

1 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

11 

PROVOST  MARSHALL  1 

i 

182 

182 

0 

0 

0 

0 

182 

23 

13 

146 

12 

NCO  1 

1 

110 

110 

0 

0 

0 

0 

110 

14 

13 

88 

13 

GUARDS  DORM  1 

1 

251 

251 

0 

0 

0 

0 

251 

41 

12 

306 

14 

TOILETS  1 

1 

300 

300 

0 

0 

0 

0 

300 

28 

10 

238 

Zone 

2  Total/Ave. 

S43 

0 

0 

0 

0 

843 

105 

12 

779 

System 

2  Total/Ave. 

5,529 

330 

0 

0 

0 

3,632 

581 

11 

4,583 

15 

TRUCK  ROOM  1 

1 

1,280 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Zone 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

103 

10 

979 

System 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Building 

11,495 

659 

0 

0 

0 

6,421 

1,165 

11 

9,366 

Trane  Air  Conditioning  Economics 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4  ■ 

REPLACE  FLUORESCENT  LAHPS 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  -  0.148  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.447  {8tu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  ^  0.334  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  ^  8.49  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  12.45  (Btu/Hr/Sq  Ft) 


V  600 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

Cooling  Load 

— 

.  Heating  Load 

— -  Cooling 

Airflow 

— -  Heating  Airflow 

De 

!sign 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

W 

(6tuh) 

(“4) 

(Cfm) 

(%) 

(Cfm) 

(^) 

0 

-  5 

0.7 

7 

45 

-35,218 

13 

261 

356.1 

0 

0 

0.0 

0 

0 

5 

-  10 

1.3 

10 

67 

-70,435 

18 

361 

712.3 

0 

0 

0.0 

0 

0 

10 

-  15 

2.0 

9 

60 

-105,653 

25 

502 

1,068.4 

0 

0 

0.0 

0 

0 

15 

'  -.20 

2.6 

0 

0 

•'140,870 

5 

104 

1,424.6 

0 

0 

0.0 

0 

0 

20 

-  25 

3,3 

3 

22 

-176,088 

0 

4 

1,780.7 

0 

0 

0.0 

0 

0 

25 

'  30 

3.9 

4 

23 

-211,306 

3 

53 

2,136.9 

0 

0 

0.0 

0 

0 

30 

-  35 

4.6 

9 

60 

-246,523 

0 

9 

2,493.0 

0 

•  0 

0.0 

0 

0 

35 

-  40 

5.3 

1 

4 

-281,741 

1 

16 

2,849.2 

0 

0 

0.0 

0 

0 

40 

'  45 

5.9 

11 

71 

-316,958 

2 

40 

3,205.3 

0 

0 

0.0 

0 

0 

45 

-  50 

6.6 

4 

23 

-352,176 

32 

637 

3,561.5 

0 

0 

0.0 

0 

0 

50 

-  55 

7.2 

0 

0 

-387,393 

0 

0 

3,917.6 

0 

0 

0.0 

0 

0 

55 

-  60 

7.9 

5 

30 

-422,611 

0 

0 

4,273.8 

0 

0 

0.0 

0 

0 

60 

-  65 

8.6 

6 

40 

-457,829 

0 

0 

4,629.9 

0 

0 

0.0 

0 

0 

65 

-  70 

9.2 

0 

0 

-493,046 

0 

0 

4,986.1 

0 

0 

0.0 

0 

0 

70 

-  75 

9.9 

ij 

0 

-528,264 

0 

0 

5,342.2 

100 

1,070 

0.0 

0 

0 

75 

-  80 

10.5 

0 

0 

-563,481 

0 

0 

5,698.4 

0 

0 

0.0 

0 

0 

80 

•  85 

11.2 

n 

L 

15 

-598,699 

0 

0 

6,054.5 

0 

0 

0.0 

0 

0 

85 

«  90 

11. S 

0 

0 

-633,917 

0 

0 

6,410.7 

0 

0 

0.0 

0 

0 

90 

95 

12.5 

6 

37 

-669,134 

0 

0 

6,766.8 

0 

0 

0.0 

0 

0 

95 

-  100 

13.2 

23 

145 

-704,352 

0 

0 

7,123.0 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,118 

0 

0 

6,773 

0.0 

0 

7,690 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

^  1 

1 

2 

3 

(F) 

Max.  Temp. 

83.1 

92.6 

94.4 

93.3 

Mo. /Hr. 

7  1 

8  23 

8  23 

8  22 

Day  Type 

5 

1 

1 

1 

Above  100 

0 

0 

0 

0 

95  -  100 

0 

0 

0 

0 

90  -  95 

0 

1,044 

1,248 

1,232 

85  -  90 

0 

939 

1,374 

944 

80  -  85 

483 

945 

306 

566 

75  -  80 

2,301 

492 

744 

250 

70  -  75 

791 

664 

221 

428 

65  -  70 

589 

2,079 

2,169 

252 

60  -  65 

348 

1,461 

1,459 

412 

55  -  60 

1,200 

480 

518 

573 

50  -  55 

637 

656 

721 

875 

Below  50 

2,411 

0 

0 

3,228 

Min.  Temp. 

36.2 

55.0 

55.0 

30.0 

Mo. /Hr. 

2  8 

1  16 

1  13 

2  11 

Day  Type 

5 

3 

3 

4 

Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Econouics 
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•MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 

.  MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR 

HOT  W  OHND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kKh) 

m 

(Therm) 

(Thrm/hr) 

Jan 

3,516 

18 

112 

3 

Feb 

3,181 

18 

730 

3 

March 

3,850 

18 

475 

3 

April 

3,347 

18 

153 

3 

May 

3,777 

19 

0 

0 

June 

5,186 

38 

0 

0 

July 

6.337 

39 

0 

0 

Aug 

5,463 

38 

0 

0 

Sept 

3,435 

37 

0 

0 

Oct 

3,680 

18 

63 

3 

Nov 

3,347 

13 

311 

3 

Dec 

3,349 

18 

623 

3 

Total 

48,465 

39 

3,124 

3 

Building  Energy  Consumptior;  :  41,571  (8tu/Sq  Ft/Year)  Floor  Area  =  11,495  (Sq  Ft) 

Source  Energy  Consumption  :  79,415  (Btu/Sq  Ft/Year) 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . - . Monthly  Consumption 


lum 

Code 

Jan 

Feb 

Mar 

Apr 

May 

0 

LIGHTS 

ELEC 

3512 

3177 

3846 

3345 

3679 

PK 

18.3 

18.3 

18.3 

18.3 

18.3 

1 

HISC  LO 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

e.o 

0.0 

5 

MISC  LD 

P  H0TH2O 

0 

0 

0 

A 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQil61 

AIR- 

■CLD  COND  CCMP  <15 

TONS 

ELEC 

0 

0 

0 

0  • 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

98 

PK 

0.0 

0.0 

0.0 

0.0 

0.4 

2 

EQ4381 

PROPELLER  FAN 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2102 

PURCHASED  OIST, 

.  HOT  WATER 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

3679 

3345 

3846 

3345 

3679 

3345 

3345 

18.3 

18.3 

18.3 

18.3 

18.3 

18.3 

18.3 

0 

0 

.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1242 

2591 

1336 

0 

0 

0 

0 

17.6 

18.2 

17.7 

17.0 

0.0 

0.0 

0.0 

105 

252 

111 

0 

0 

0 

0 

1.2 

1.7 

1.3 

0.8 

0.0 

0.0 

0.0 

65 

60 

68 

0 

0 

0 

0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

98 

89 

102 

89 

0 

0 

0 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

V  600 
PAGE  54 


Total 


42,143 

18.3 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


5,169 

18.2 


466 

1.7 


193 

0.3 


474 

0,4 


0 

0.0 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


P  H0TH20 

772 

730 

473 

153 

0 

0 

0 

0 

0 

63 

311 

623 

3,124 

PK 

3.2 

3.2 

3.2 

3.2 

0.0 

0.0 

0.0 

0.0 

0.0 

3.2 

3.2 

3.2 

3.2 

EQ5020 

HEAT 

WATER  CIRC 

:.  PUMP 

c.v. 

ELEC 

4 

4 

3 

2 

0 

0 

0 

0 

0 

0 

2 

4 

20 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Trane  Air  Conditioning  Economics  V  600 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


UTILITY  PEAK 


CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  33,8  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 

Eqp. 

Ref.  Equipment 

Num.  Code  Name 

Cooling  Equipment 

1  EQli61  AIR-CLD  COND  COMP 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 
1  SUMMATION  OF  FAN 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


utility 

Percnt 

Demand 

Of  Tot 

Equipment  Description 

(kW) 

W 

<15  TONS 

20.0 

51.71 

20.0 

51.71 

0,0 

0.00 

ELECTRICAL  DEMAND 

0.4 

1.14 

0.4 

1.14 

0.0 

0.00 

18.3 

47.14 

0.0 

0.00 

0.0 

0.00 

18.3 

47.14 

Grand  Total 


38.8  100.00 


Trane  fiir  Conditioning  Economics 
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** 

u 

tt 

TRACE 

6  0  0 

ANALYSIS 

n 

tt 

n 

n 

by 

n 

n 

ti 

tnunutnunnnunntnttnutinunnitutunnnntuuunttmtn 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  400 

Weather  File  Code:  CARLISLE 


Location; 

ENERGY 

SAVINGS  OPPORTUNITY  STUDY 

Latitude; 

40.2 

(deg) 

Longitude; 

77.2 

(deg) 

Time  Zone; 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number; 

1.00 

Summer  Design  Dry  Bulb; 

92 

(F) 

Summer  Design  Wet  Bulb; 

72 

(f) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Bt'j/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min, /hr/cuft/F) 

Latent  Heat  Factor; 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period;  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  15:10:56  1/27/94 

Dataset  Name:'  CB4008  .TM 


Trane  Air  Conditioning  Economics 
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AIRFLOW  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 

. SYSTEM  SUMMARY 

(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  ™ 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

5,090 

5,090 

6,716 

1,627 

0 

0 

2  RAD 

0 

0 

0 

0 

1,962 

0 

0 

3  UH 

0 

0 

1,944 

0 

1,272 

0 

0 

Totals 

0 

5,090 

7,034 

6,716 

4,861 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 

. . . - . . SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif.  Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

12.9 

0.0 

0.0 

12.9 

-263,424 

0 

0 

0 

0 

0 

-263,424 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-320,361 

0 

0 

0 

0 

0 

-320,361 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-120,567 

0 

0 

0 

0 

0 

-120,567 

Totals 

12.9 

0.0 

0.0 

12.9 

-704,352 

0 

0 

0 

0 

0 

-704,352 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  12.7  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


. E  N 

G  I  N  E  E 

RING 

CHECK 

S . 

Percent 

-  Cooling  . 

Heating - 

System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

0.00 

1.09 

394.8 

363.5 

33.01 

1.09 

-56.22 

4,686 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-57.94 

5,529 

3 

Main 

UH 

0.00 

0.00 

0,0 

0.0 

0.00 

1.52 

-94.19 

1,280 

Trane  Air  Conditioning  Economics 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  tnuununuunununtun  CLG  SPACE  PEAK  ntntttuu  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  "> 

Mo/Hr:  ' 

7/16 

t 

Mo/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR;  ' 

91/  73/  98.0 

* 

t 

0AD8; 

91  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

{%)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0,00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

20,448 

0 

20,448 

13.22 

20,448 

17.79  * 

-26,370 

-26,370 

10.01 

Glass  Solar 

15,990 

0 

15,990 

10.34 

* 

15,971 

13.90  * 

0 

0 

0.00 

Glass  Cond 

5,083 

0 

5,083 

3.29 

t 

5,178 

4.51  * 

-25, 

,537 

-25,537 

9.69 

Wall  Cond 

25,132 

0 

25,132 

16.25 

t 

26,404 

22.98  * 

-97,381 

-97,381 

36.97 

Partition 

,237 

237 

O.IS 

t 

237 

0.21  * 

■853 

-853 

0.32 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

64,641 

64,641 

41.79 

t 

27,521 

23.95  * 

-113,282 

-113,282 

43.00 

Sub  Total::) 

131,531 

0 

131,531 

85.03 

t 

95,760 

83.33  * 

-263,424 

-263,424 

100.00 

Internal  Loads 

* 

* 

Lights 

16,086 

0 

16,086 

10.40 

* 

16,266 

14.15  * 

0 

0 

0.00 

People 

6,354 

6,354 

4.11 

t 

2,891 

2,52  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total--) 

22,441 

0 

0 

22,441 

14.51 

t 

19,157 

16.67  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  » 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

724 

0.47 

t 

0.00  4 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

if: 

0 

0.00 

Grand  Total  —  ) 

153,971 

0 

0 

154,695 

100.00 

t 

114,917 

100.00  * 

-263,424 

-263,424 

100.00 

Tkir*  rvnTi  Pi 

rt  rPTTnki _ 

,-,AnrAC_---_ _ 

•'-UUULillLS  L/UiL  OLLCUIlUrj - 

HKLn  J 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/KB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

4, 

686 

Main  Clg  12.9 

154.7 

114.0 

5,090 

75.1  62 

.7  67, 

.7 

54.2  52.2 

56.6 

Part 

330 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof 

2, 

789 

0  0 

Totals  12.9 

154.7 

Nall 

4. 

280  476  11 

roTi  cci  crTin.ki _ 

_  ATDCI nuc 

purpi/p 

.  TTMornATunrc  fc\ _ 

- HtHI  llib 

LUiL  otLtUllUn 

nlKi  LUn\^  ^CTfnj 

-  --cntaintitninu 

”1 tnPtKH lUKco  (rj — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.09 

SADB  54. 3 

115.6 

Main  Htg  -263.4 

5,090 

68.0 

115.6 

Infil 

1,627 

1,627  Clg  Cfm/Ton 

394.82 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

5,090 

5,090  Clg  Sqft/Ton 

363.50 

Return  75.0 

68.0 

Preheat  -0.0 

5,090 

68.0 

54.1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

33.01 

Ret/OA  75.0 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

5,090 

5,090  No 

.  People 

14 

Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rra  Exh 

0 

0  Htg  Cfm/SqFt 

1.09 

Fn  BldTO  0.0 

0.0 

Total  -263.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-56.22 

Fn  Frict  0.1, 

0.0 

Trane  Air  Conditioning  Econoicics 

By;  Trane  Customer  Direct  Service  Network 
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System  2  Block  RAD  -  RADIATION 


COOLING  COIL  PEAK  CLG  SPACE  PEAK  HEATING  COIL  PEAK  tnntu 


Peaked  at  Time  = 

Mo/Hr:  0/  0 

lio/Hr: 

0/  0  * 

Ho/Hr;  13/  1 

Outside  Air  "> 

OAOB/WB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

% 

(Btuh) 

w  * 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-34,341 

-34,341 

10.72 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-31,168 

-31,168 

9.73 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-117,322 

-117,322 

36.62 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-853 

-853 

0.27 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-136,678 

-136,678 

42.66 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-320,361 

-320,361 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

t 

0,00  * 

If: 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-320,361 

-320,361 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Nbh) 

(cffn) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

5,529 

Hain  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

330 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

3,632 

0  0 

Totals 

0.0 

0.0 

Nall 

5,164 

581  11 

—HEATING 

COIL  SELECTION 

-AIRFLONS  (cfm) 

--ENGINEERING  CHECKS-- 

--TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

Main  Htg 

-320.4 

0 

0.0 

0.0 

Infil 

0 

1,962 

Clg  Cfm/Ton 

0.00 

Plenuin 

0.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfiti 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrlO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-320.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-57.94 

Fn  Frict 

0.0. 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Block  UH  -  UNIT  HEATERS 

COOLING  COIL  PEAK  inutntntutuuntiunnnt  CLG  SPACE  PEAK  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  :=> 

Mo/Hr;  0/  0 

* 

Mo/Hr; 

0/  0  * 

Ho/Hr:  13/  1 

Outside  Air  "> 

0AD6/WB/HR: 

0/  0/  0. 

0 

* 

t 

OAOB: 

0 

t 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

i 

(Btuh) 

(^,)  * 

(Btuh)  (Btuh) 

U) 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Glass  Solar 

0 

0 

0 

0,00 

t 

0 

0,00  t 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

% 

0 

0.00  * 

-6,946  -6,946 

5.76 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-25,062  -25,062 

20.79 

Partition 

0 

0 

0.00 

t 

0 

0.00  ^ 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-88,553  -88,558 

73.45 

Sub  Total-) 

0 

0 

0 

0.00 

1 

0 

0.00  * 

-120,567  -120,567 

100,00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0,00 

* 

0 

0.00  * 

0  0 

0.00 

People 

0 

0 

0.00, 

0 

0.00  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total-) 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0  0 

0.00 

Sup.  fan  Heat 

0 

0.00 

% 

0.00  » 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

* 

0 

0.00  ^ 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  Total--) 

0 

0 

0 

0 

0.00 

♦ 

0 

0.00  ^ 

-120,567  -120,567 

100.00 

_ rnni  Tkir  rnri  cci  rmnw 

.►ADTAC _ 

RKtn  0 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf' 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1,280 

Main  Clg  0.0 

0.0 

0.0 

0 

0,0 

0 

0  0 

0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

.0 

0.0 

0 

.0  0 

0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

0  0 

0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

Wall 

1,087  108  10 

_  UCATTUr 

r'nri  cn  criTnu _ 

-ATOCI  niilC 

--CWrTMCCDTWA  rUC’Pk'O-- 

--.TCMncnATitncc  /c^ _ 

CUiL  juLLCiiUri 

HiKrLLiWo  (CTm/ 

—  1  trlKcKR  1  UKto  (r  J 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Hbh) 

(cfm)  Deg  f 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SAD8  0.0 

125.0 

Main  Htg  -120.6 

1, 

944  68.0 

125.0 

Infil 

0 

1,272  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

1,944  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincffii 

0 

0  Clg  Btuh/Sqft 

0,00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

1,944  No 

People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OR 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/Sqft 

1.52 

Fn  BldTD  0.0 

0.0 

Total  -120.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-94.19 

Fn  Frict  0.0, 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS  ' 


BUILDING  U-VALUES 


Room 


Number 

Description 

Part. 

1 

GRNO  FL  OFFICES 

0.000 

2 

GUARD  OFFICER 

0.000 

3 

CELL  BLOCK 

0.000 

4 

DAY  ROOM 

0.144 

5 

DAY  ROOM  2ND  FL 

0.000 

6 

DAY  ROOM  2ND  FL 

0.000 

7 

OFFICER 

0.000 

8 

GUARDS  DORM 

0.000 

9 

FIREMANS  DORM 

0.000 

10 

2N0  FL  OFFICE 

0.000 

Zone 

1  Total/Ave. 

0.144 

System 

1  Total/Ave. 

0.144 

1 

GRNO  FL  OFFICES 

0.000 

2 

GUARD  OFFICER 

0.000 

3 

CELL  BLOCK 

0.000 

4 

DAY  ROOM 

0.144 

5 

DAY  ROOM  2ND  FL 

0.000 

6 

DAY  ROOM  2ND  FL 

0.000 

7 

OFFICER 

0.000 

8 

GUARDS  DORM 

0.000 

9 

FIREMANS  DORM 

0.000 

10 

2ND  FL  OFFICE 

0.000 

Zone 

1  Total/Ave. 

0.144 

11 

PROVOST  MARSHALL 

0.000 

12 

NCO 

0.000 

13 

GUARDS  DORM 

0.000 

14 

TOILETS 

0.000 

Zone 

2  Total/Ave. 

0.000 

System 

2  Total/Ave. 

0.144 

15 

TRUCK  ROOM 

0.000 

Zone 

3  Total/Ave. 

0.000 

System 

3  Total/Ave. 

0.000 

Building 

0.144 

Room  U-Values 
(Btu/hr/sqft/F) 


Sumuir 

Wintr 

SU!D!!ir 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0,810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.000 

0.810 

0.000 

0.000 

0.000 

0.148 

0.310 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.310 

0.000 

0.000 

0.000 

0.148 

0.310 

0.000 

0.000 

o.coo 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.148 

0.310 

0.000 

0,000 

0.000 

0.148 

0.810 

0.000 

0.000 

0.000 

0.000 

0.968 

0.000 

0.000 

0.000 

0.000 

0.968 

0.000 

0.000 

0.000 

0.000 

0.968 

0.000 

0.000 

0.000 

0.148 

0.825 

Room  Room 
Mass  Capac. 


Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.837 

0.400 

0.000 

157.9 

35.17 

0.837 

0.400 

0.000 

177.0 

38.53 

0.837 

0.400 

0.000 

107.2 

23.23 

0.837 

0.400 

0.000 

268.1 

63.86 

0.837 

0.400 

0.000 

187.1 

40.73 

0.837 

0.400 

0.000 

153.0 

33.27 

0.837 

0.400 

0.000 

256.5 

56.75 

0.837 

0.400 

0.000 

98.2 

22.09 

0.837 

0.400 

0.000 

133.0 

29.70 

0.837 

•0.400 

0.000 

221.8 

49.16 

0.837 

0,400 

0.000 

159.7 

35.60 

0.837 

0.400 

0.000 

159.7 

35,60 

0.337 

0.400 

0.000 

157.9 

35.17 

0.837 

0.400 

0.000 

177.0 

38.53 

0.837 

0.400 

0.000 

107.2 

23.23 

0.837 

0.400 

0.000 

268.1 

63,86 

0.837 

0.400 

0.000 

187.1 

40.73 

0.837 

0.400 

0.000 

153.0 

33.27 

0,83? 

0.400 

0.000 

256.5 

56.75 

0.857 

0.400 

0.000 

98.2 

22.09 

0.837 

0.400 

0.000 

133.0 

29.70 

0.837 

0.400 

0.000 

221.8 

49.16 

0.837 

0.400 

0.000 

159.7 

35.60 

0.337 

0.400 

0.000 

155.7 

34.67 

0.837 

0.400 

0.000 

154.5 

34.42 

0.837 

0.400 

0.000 

211.1 

46.81 

0.837 

0.400 

0.000 

153.2 

34.13 

0.837 

0.400 

0.000 

171.1 

38.06 

0.837 

0.400 

0.000 

161.4 

35.97 

1.008 

0.400 

0.000 

117.5 

25.50 

1.008 

0.400 

0.000 

117.5 

25.50 

1.008 

0.400 

0.000 

117.5 

25.50 

0.853 

0.400 

0.000 

155.8 

34.65 
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REPLACE  FLUORESCENT  BALLASTS 


BUILDING  AREAS 
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Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

RiT! 

(sqft) 

(sqft) 

(sqft] 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

GRND  FL  OFFICES 

1 

1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1 

1 

459 

.459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM 

1 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOK  2N0  FL 

1 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOK  2ND  FL 

1 

i 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

1 

i 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORK 

1 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORK 

i 

1 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

.10 

2ND  FL  OFFICE 

i 

1 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

System 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

1 

GRND  FL  OFFICES 

1 

i 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

i 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

i 

i 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOK 

1 

1 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOK  2ND  FL 

1 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOK  2ND  FL 

i 

i 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

1 

i 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORK 

1 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORK 

i 

1 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE 

i 

i 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

11 

PROVOST  MARSHALL 

1 

1 

182 

182 

0 

0 

0 

0 

182 

23 

13 

148 

12 

NCO 

1 

I 

110 

110 

0 

0 

0 

0 

110 

14 

13 

88 

13 

GUARDS  DORM 

1 

i 

251 

251 

0 

0 

0 

0 

251 

41 

12 

306 

14 

TOILETS 

) 

1 

300 

300 

0 

0 

0 

0 

300 

28 

10 

238 

Zone 

2  Total/Ave. 

843 

0 

0 

0 

0 

843 

105 

12 

779 

System 

2  Total/Ave. 

5,529 

330 

0 

0 

0 

3,632 

581 

11 

4,583 

15 

TRUCK  ROOM 

1 

1 

1,280 

1,280 

0 

0 

0 

0 

0 

103 

10 

979 

Zone 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

System 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Building 

11,495 

659 

0 

0 

0 

6,421 

1,165 

11 

9,366 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.148  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.447  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  ^  0.334  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  8.49  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  12.45  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


System  Totals 

. S  Y  S  T 

E  M 

LOAD 

PROFILE 

Percent 

—  Cooling  Loai 

i  — - 

.  Heating  Load 

—  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap, 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap.  Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

(%) 

(Cfm)  (%) 

0  -  5 

0.6 

6 

41 

-35,218 

13 

261 

351.7 

0 

0 

0.0  0 

0 

5  -  10 

1.3 

20 

127 

-70,435 

18 

366 

703.4 

0 

0 

0.0  0 

0 

10  -  15 

1,9 

0 

0 

-105,653 

24 

485 

1,055.0 

0 

0 

0.0  0 

0 

15  -  20 

2.6 

0 

0 

-140,870 

6 

121 

1,406.7 

0 

0 

0.0  0 

0 

20  -  25 

3.2 

7 

45 

-176,088 

0 

4 

1,758.4 

0 

0 

0.0  0 

0 

25  -  30 

3.9 

0 

0 

-211,306 

1 

17 

2,110.1 

0 

0 

0.0  0 

0 

30  -  35 

4.5 

9 

60 

-246,523 

2 

36 

2,461.7 

0 

0 

0.0  0 

0 

35  -  40 

5.2 

4 

26 

-281,741 

0 

9 

2,813.4 

0 

0 

0.0  0 

0 

40  -  45 

5.8 

11 

72 

-316,958 

3 

56 

3.165.1 

0 

0 

0.0  0 

0 

45  -  50 

6.4 

0 

0 

-352,176 

32 

637 

3,516.8 

0 

0 

0.0  0 

0 

50  -  55 

7.1 

0 

0 

-387,393 

0 

0 

3,868.4 

0 

0 

0.0  0 

0 

55  -  60 

7.7 

5 

35 

-422,611 

0 

0 

4,220.1 

0 

0 

0.0  0 

0 

60  -  65 

8.4 

5 

35 

-457,829 

0 

0 

4,571.8 

0 

0 

0.0  0 

0 

65  -  70 

9.0 

0 

0 

-493,046 

0 

0 

4,923.5 

0 

0 

0.0  0 

0 

70  -  75 

9.7 

0 

0 

-528,264 

0 

0 

5,275.1 

100 

1,070 

0.0  0 

0 

75  -  80 

10.3 

2 

15 

-563,481 

0 

0 

5,626.8 

0 

0 

0.0  0 

0 

80  -  85 

11. 0 

0 

0 

-598,699 

0 

0 

5,978.5 

0 

0 

0.0  0 

0 

85  -  90 

11.6 

0 

0 

-633,917 

0 

0 

6,330.2 

0 

0 

0.0  0 

0 

90  -  95 

12.2 

6 

37 

-669,134 

0 

0 

6,681.8 

0 

0 

0.0  0 

0 

95  -  100 

12.9 

23 

145 

-704,352 

0 

0 

7,033.5 

0 

0 

0.0  0 

0 

Hours  Off 

0.0 

0 

8,122 

0 

0 

6,768 

0.0 

0 

7,690 

0.0  0 

8,760 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  10 


BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1 

2 

3 

(F) 

Max.  Temp. 

83.0 

92.2 

94.1 

92.7 

Mo. /Hr. 

7  23 

8  24 

8  24 

8  21 

Day  Type 

4 

1 

1 

1 

Above  100 

0 

0 

0 

0 

95  -  100 

0 

0 

0 

0 

90  -  95 

0 

714 

1,240 

1,220 

85  -  90 

0 

1,199 

1,377 

680 

80  -  85 

441 

1,015 

311 

827 

75  -  80 

2,329 

474 

744 

253 

70  -  75 

752 

661 

187 

404 

65  -  70 

610 

2,091 

2,160 

238 

60  -  65 

364 

1,459 

1,502 

408 

55  -  60 

1,209 

491 

518 

530 

50  -  55 

610 

656 

721 

919 

Below  50 

2,445 

0 

0 

3,231 

Min.  Temp, 

36.0 

55.0 

55.0 

30.0 

Mo. /Hr. 

2  10 

i  16 

1  13 

2  10 

Day  Type 

5 

3 

3 

4 

Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Economics 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 

. .  MONTHLY  ENERGY  C  0  N  S  U  M  P  T  1 


ELEC 

mm 

HOT  «TR  HOT  W  OHNO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

m 

(Therm) 

(Thrm/hr) 

Jan 

2,936 

16 

778 

3 

Feb 

2,702 

16 

736 

3 

March 

3,269 

16 

482 

3 

April 

2,842 

16 

162 

3 

May 

3,220 

16 

0 

0 

June 

4,536 

35 

0 

0 

July 

5,74^ 

36 

0 

0 

Aug 

4.773 

55 

,  0 

0 

Sept 

2. '427 

34 

0 

0 

Oct 

3,124 

16 

66 

3 

Nov 

2,842 

16 

319 

3 

Dec 

2,844 

16 

629 

3 

Total 

41.807 

36 

3,173 

3 

Building  Energy  ConscrfiDcion  :  40,013  (Btu/Sq  Ft/Year)  Floor  Area  : 

Source  Energy  Consumption  =  74,043  (8tu/Sq  Ft/Year) 


0  N 


11,495  (Sq  Ft) 
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EfiUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


EQUIPMENT  ENERGY  CONSUMPTION 


fief  Equip  . - . - . Monthly  Consumption 


Null) 

Code 

Jan 

Feb 

liar  Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2982 

2698 

3266  2840 

3124 

3124 

2840 

3266 

2840 

3124 

2840 

2840 

35,782 

PK 

15.5 

15.5 

15.5  15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

1 

MISC  LO 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

flISC  LO 

GAS 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH2C 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR- 

'CLD  COND  COMP  <15 

TONS 

ELEC 

0 

0 

0  0 

0 

1157 

2512 

1243 

0 

0 

0 

0 

4,912 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

17.2 

17.9 

17.3 

16.7 

0.0 

0.0 

0.0 

17.9 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0  0 

0 

95 

245 

103 

0 

0 

0 

0 

443 

PK 

0,0 

0.0 

0.0  0.0 

0.0 

1.2 

1.7 

1.3 

0.8 

0.0 

0.0 

0.0 

1.7 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0  0 

0 

64 

60 

61 

0 

0 

0 

0 

185 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

96 

96 

87 

100 

87 

0 

0 

0 

466 

PK 

0.0 

0.0 

0.0  0.0 

0.4 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.4 

2 

EQ4381 

PROPELLER  FAN 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PURCHASED  DIST.  HOT  WATER 


1  EQ2102 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  13 


EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


P  H0TH20 

778 

736 

482 

162 

0 

0 

0 

0 

0 

66 

319 

629 

3,173 

PK 

3.2 

3.2 

3.2 

3.2 

0.0 

0.0 

0.0 

0.0 

0.0 

3.2 

3.2 

3.2 

3.2 

1  EQ5020 

HEAT 

WATER  CIRC.  PUMP 

c.v. 

ELEC 

4 

4 

3 

2 

0 

0 

0 

0 

0 

0 

2 

4 

20 

PN 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  35.6  (kU) 

Yearly  Time  of  Peak  15  (hr)  1  (mo) 

Hour  15  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  EQ1161  AIR-CLD  COND  COMP  <15  TONS  19.6 

Sub  Total  19.6 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SJMMATION  OF  FAN  ELECTRICAL  DEMAND  0.4 

Sub  Total  0.4 

Sub  Total  0.0 

Miscellaneous 

Lights  15.5 

Base  Utilities  0.0 

Misc  Equipment  0.0 

Sub  Total  15.5 


K  S  U  M  S 


Percnt 
Of  Tot 
(%] 


55.17 

55.17 

0.00 


1.22 

1.22 

0.00 


43.61 

0.00 

0.00 

43.61 


Grand  Total 


35.6  100.00 


Trane  Air  Conditioning  Econoinics 

By:  Trane  Custoner  Direct  Service  Network 


n 

tt 

it 

TRACE 

6  0  0 

ANALYSIS 

tt 

u 

tt 

tt 

by 

u 

tt 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  400 

Weather  File  Code:  CARLISLE 

Location:  ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Tiffie  Zone: 

5 

Elevation: 

475 

(ft) 

Baroiiietric  Pressure: 

29.2 

(in.  Hg) 

Sufnffier  Clearness  Number: 

1.00 

Winter  Clearness  Kuuiber: 

1.00 

Sumnier  Design  Dry  Bulb; 

92 

(F) 

Suinmer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat; 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F 

Latent  Heat  Factor; 

4,790.2 

(Btu-min./hr/cuft ) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Siiulation  Period:  May  To  September 

System  Simulation  Period;  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

15:28:54  1/27/94 

CB4008  .Til 


Time/Oate  Program  was  Run: 
Dataset  Name; 
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AIRFLOW  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main 
Heating 

Return 

Exhaust 

Auxil, 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

5,028 

5,028 

6,655 

1,627 

0 

0 

2  RAD 

0 

0 

0 

0 

1,962 

0 

0 

3  UH 

0 

0 

1,944 

0 

1,272 

0 

0 

Totals 

0 

5,028 

6,972 

6,655 

4,861 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 

. . . - . . SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling .  Heating 


Main  Sys.  Aux. 

Sys.  Opt.  Vent  Cooling  Main  Sys.  Aux.  Sys. 

Preheat 

Reheat 

Huraidif.  Opt.  Vent 

Heating 

System 

System  Capacity  Capacity  Capacity 

Totals  Capacity  ( 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type  (Tons)  (Tons)  (Tons) 

(Tons)  (Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC  12.6 

0.0  0.0 

12.6  -263,424 

0 

0 

0 

0 

0 

-263,424 

2 

RAD  0.0 

0.0  0.0 

0.0  -320,361 

0 

0 

0 

0 

0 

-320,361 

3 

UH  0.0 

0.0  0.0 

0.0  -120,567 

0 

0 

0 

0 

0 

-120,567 

Totals 

12.6 

0.0  0.0 

12.6  -704,352 

0 

0 

0 

0 

0 

-704,352 

T 

he  building  peaked  at  hour  16  month  7  i 

dth  a  capacity  of 

12.5  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  2 

REPLACE  FLUORESCENT  FIXTURES 

1/  Q 

- t  N  G  1  N  c 

lRIHG  GHlU 

h  0 

Percent  . . 

.  Cooling  - 

---  Heating  — 

System 

Main/  System 

Outside  Cfm/ 

Cfm/  Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Humber 

Auxiliary  Type 

Air  So  Ft 

Ton  /Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main  PTAC 

0.00  1.07 

398.4  371.2 

32.32 

1.07 

-56.22 

4,686 

2 

Main  RAD 

0.00  0.00 

0.0  0.0 

0.00 

0.00 

-57.94‘ 

5,529 

3 

Main  UH 

0.00  0.00 

0.0  0.0 

0.00 

1.52 

-94.19 

1,280 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  *****n*nj:nn*i:i:n:t:i***nn*n  CL6  SPACE  PEAK  HEATING  COIL  PEAK  nmm 

Peaked  at  Time  Mo/Hr:  7/16  *  Ho/Hr:  7/16  *  Mo/Hr:  13/  1 


Outside  Air  :=> 

OADB/WB/HR:  91/  73/  98.0 

t 

t 

OADB: 

91  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

i 

Space 

Perent  * 

Space  Peak 

Coil  Peak 

Perent 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  4 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  4 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  » 

0 

0 

0.00 

Roof  Cond 

20,448 

0 

20,448 

13.50 

t 

20,448 

18.19  4 

-26,370 

-26,370 

10.01 

Glass  Solar 

15,990 

0 

15,990 

10.56 

t 

15,971 

14.21  4 

0 

0 

0.00 

Glass  Cond 

5,083 

0 

5,083 

3.36 

i 

5,178 

4.61  * 

-25,537 

-25,537 

9.69 

Nall  Cond 

25,132 

0 

25,132 

16.59 

t 

26,404 

23.49  4 

-97,381 

-97,381 

36.97 

Partition 

237 

237 

0.16 

t 

237 

0.21  4 

-853 

-853 

0.32 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

63,925 

63,925 

42.20 

t 

27,521 

24.49  * 

-113,282 

-113,282 

43.00 

Sub  Total::> 

130,816 

0 

130,816 

86.36 

t 

95,760 

85.21  * 

-263,424 

-263,424 

100.00 

Internal  Loads 

t 

t 

Lights 

13,584 

0 

13,584 

8.97 

t 

13,735 

12.22  * 

0 

0 

0.00 

People 

6,354 

6,354 

4.20 

t 

2,891 

2.57  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total  —  ) 

19,938 

0 

0 

19,938 

13.16 

% 

16,627 

14,79  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  » 

0 

0 

0.00 

Outside  Air 

v‘ 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

715 

0.47 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

X 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

If 

0.00  * 

X 

0 

0.00 

Grand  Total-) 

150,754 

0 

0 

Til/'  mTl  Cl 

151,469 

n  r ATTmt _ 

ICO. 00 

t 

112,387 

100.00  t 

-263,424 

-263,424 

--ADCAO---- 

100.00 

- uUULirti:  uuiL  ocLCLriiun - 

fiKtHO - 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Enterin 

g  0B/W3/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  4,686 

Main  Clg  12.6 

151.5 

111.5 

5,028 

75.1  62 

.8  68 

.1 

54.4  52.4 

57.0 

Part 

330 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0. 

.0 

0.0  0.0 

0.0 

Roof  2 

,789 

0  0 

Totals  12.6 

151.5 

Hall  ■  4,280  476  11 

_ ur/NTTur 

F'HTi  cci  cmnw _ 

_  _ PMCTWFPPTWn 

purpjKC _ 

_ TCMDCDATIIOCC 

vrUiL  oCLuLrilUfi 

HiKrLUWo  ^CTIDj 

tiibinLCKlnu 

t  tnrcKH  I  (JKto  ; 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.07  ! 

5AD8  54.5 

116.1 

Main  Htg  -263.4 

5,028 

68.0 

116.1 

Infil 

1,627 

1,627  Clg  Cfm/Ton 

398.36 

Henum  75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

5,028 

5,028  Clg  Sqft/Ton 

371.24 

leturn  75.0 

68.0 

Preheat  -0.0 

5,028 

68.0 

54.3 

Hinciti] 

0 

0  Clg  Btuh/Sqft 

32.32 

Tet/OA  75.0 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

5,028 

5,028  No 

.  People 

14 

Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.07 

Fn  BldTD  0.0 

0.0 

Total  -263.4 

Auxil 

0 

0  Htg  8tuh/SqFt 

-56.22 

Fn  Frict  0.1, 

0.0 

Trans  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 
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System  2  Block  RAO  -  RADIATION 

ttnnuntntnttutttti  COOLING  COIL  PEAK  CLG  SPACE  PEAK  *****i:****4;r  HEATING  COIL  PEAK  tnntu 


Peaked  at  Time  "> 

Mo/Hr:  < 

)/  0 

t 

Mo/Hr:  0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  =:> 

OADB/WB/HR: 

0/  0/  0. 

0 

t 

t 

0AD8: 

0  * 
t 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

.. 

0 

0.00 

t 

0 

0.00  * 

-34,341 

-34,341 

10.72 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00  ^ 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-31,168 

-31,168 

9.73 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  » 

-117,322 

-117,322 

36.62 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-853 

-853 

0.27 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-136,678 

-136,678 

42.66 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-320,361 

-320,361 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total") 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  ♦ 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

0 

0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

0.00  * 

0 

0.00 

Terfliinal  Bypass 

0 

0 

0 

0.00 

* 

4; 

0.00  * 

4: 

0 

0.00 

Grand  Total  —  ) 

0 

0 

0 

0 

:.co 

t 

0 

0.00  * 

-320,361 

-320,361 

100.00 

_ Anni  TUA  AriTi  cci  cottah 

AHTAC 

RKLAo  . 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Ent^ 

ering  D8/W3/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cf.m) 

Deg  F 

Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  5,529 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0, 

.0  0, 

,0 

0.0  0.0 

0.0 

Part 

330 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0, 

.0  0. 

,0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0, 

.0  0. 

0 

0.0  0.0 

0.0 

Roof  3, 

632 

0  0 

Totals  0.0 

0.0 

Wall  5,164  581  11 

nriTi  ^Fi  FCTinw _ 

-A  T  nci  niiiP  /  ^ 

-CKIAT  wren  T  MA 

rucAi/c__ 

-  - - ntH  1  i  iiu 

CUIL  ulLuCIIUm 

filKMUno  (CifUj 

UnLUlxu 

-I tflHcKHlUKtS  (r )  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00  SA08  0.0 

68.1 

Main  Htg  -320.4 

0  0.0 

0.0 

Infil 

0 

1,962  Clg  Cfm/Ton 

0.00  Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00  Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

liincfffi 

0 

0  Clg  Btuh/Sqft 

0.00  Ret/OA  0.0 

68,0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0  Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfffl/SqFt 

0.00  Fn  eidTO  0.0 

0.0 

Total  -320.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-57.94  Fn  Frict  0.0. 

0.0 

Trane  Air  Conditioning  Economics 
By:  Trane  Customer  Direct  Service  Network 

System  3  Bicck  UH  ■■  UNIT  HEATERS 

nnnnnntuttnnnn  COOLING  COIL  PEAK  CLG  SPACE  PEAK  nnnnnn  HEATING  COIL  PEAK  **nntt 


Peaked  at  Time  : 

:> 

Mo/Hr:  0/  0 

* 

flo/Hr: 

0/  0 

Mo/Hr:  13/  1 

Outside  Air  =-> 

OAOB/WB/HR: 

0/  0/  0.0 

* 

:|c 

OADB: 

0 

t 

t 

OADB: 

4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnl 

t 

Space 

Percnt 

i 

Space  Peak  Coil 

Peak  Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

t 

Space  Sens  Tot 

Sens  Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

t 

(Btuh)  (Btuh)  (1) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0  0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0  0.00 

Roof  Cond 

0 

0 

0 

0,00 

t 

0 

0.00 

0 

0  0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0  0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

-6,946  -6,946  5.76 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0,00 

t 

-25,062  -25,062  20.79 

Partition 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0  0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0  0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

-88,558  -88,558  73.45 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00 

r 

-120,567  -120 

,567  100.00 

Internal  Loads 

it 

i 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00 

% 

0 

0  0.00 

People 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0  0.00 

flisc 

0 

0 

0 

0 

0.00 

i 

0 

0.00 

i 

0 

0  0.00 

Sub  Total  —  ) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0  0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0  0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0  0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00 

t 

0  0.00 

Ret.  fan  Heat 

0 

0 

0.00 

X 

0.00 

t 

0  0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00 

t 

0  0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

0 

0.00 

t 

0 

0  0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0  0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

t 

i 

0  0.00 

Grand  Totab^) 

0 

C 

0 

0 

0.00 

i 

0 

0.00 

-120,567  -120,567  100.00 
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COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens 

Cap. 

Coil  Airfl 

Entering  DB/WS/HR 

Leaving  DB/W8/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfiTi) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,280 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals 

0.0 

0.0 

Wall 

1,087 

108 

10 

UCAT  T  WO 

OHTI  OCI  COTTflKI _ 

•AIRFLOWS  (cfm) 

"ENGINEERING 

CHECKS" 

"TEMPERATURES  (F)  — 

•--ntftt inu 

CUiL  oLutvIiUn 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAOB 

0.0 

125.0 

Main  Htg 

-120.6 

1,944 

68.0 

125.0 

Infil 

0 

1,272 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

1,944 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Rel/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

1,944 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfffl/SqFt 

1.52 

Fn  BldTD 

0.0 

0.0 

Total 

-120.6 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-94.19 

Fn  Frict 

0.0, 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 

.  BUILDING  U-VALUES 


Room  U-Values . - .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room  Summr  Wintr 

Number  Description  Part.  ExFlr  Skylt  Skylt 

1  GRND  FL  OFFICES  0.000  0.000  0.000  0.000 

2  GUARD  OFFICER  0.000  0.000  0.000  0.000 

3  CELL  BLOCK  O.OCO  0.000  0.000  0.000 

4  DAY  ROOM  0.144  0.000  0.000  0.000 

5  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

6  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

7  OFFICER  0.000  0.000  0.000  0.000 

8  GUARDS  DORM  O.OCO  0.000  0.000  0.000 

9  FIREMANS  DORM  0.000  O.OCO  0.000  0.000 

10  2ND  FL  OFFICE  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

System  1  Total/Ave.  0.144  0.000  0.000  0.000 

1  GRND  FL  OFFICES  0.000  0.000  0.000  0.000 

2  GUARD  OFFICER  0.000  0.000  0.000  0.000 

3  CELL  SLOCK  0.000  0.000  0.000  0.000 

4  DAY  ROOM  0,144  0.000  0.000  0.000 

5  DAY  ROOM  2ND  Fl  0,000  0.000  0.000  0.000 

6  DAY  ROC.M  2ND  FL  0.000  0.000  0.000  0.000 

7  OFFICER  0.000  0.000  0.000  C.OOO 

8  GUARDS  DORM  0.000  O.GOO  0.000  0.000 

9  FIREMANS  DORM  O.COC  0.000  0.000  0.000 

10  2ND  FL  OFFICE  0,000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

11  PROVOST  MARSHALL  0.000  0.000  O.OOC  0.000 

12  NCO  0.000  O.OOC  0.000  0.000 

13  GUARDS  DORM  0.000  0.000  0.000  0.000 

14  TOILETS  0.000  0.000  0.000  0.000 

Zone  2  Total/Ave.  0.000  0.000  0.000  0.000 

System  2  Total/Ave.  0.144  0.000  0.000  0.000 

15  TRUCK  ROOM  0.000  0.000  0.000  0.000 

Zone  3  Total/Ave.  0.000  0.000  0.000  0.000 

System  3  Total/Ave.  0.000  0.000  0.000  0.000 

Building  0.144  0.000  0.000  0.000 


Summr  Wintr  (lb/  (Btu/ 

Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

0.148  0.810  0.837  0.400  0.000  157.9  35.17 

0.000  0.810  0.837  0.400  0.000  177.0  38.53 

0.000  0.810  0.837  0.400  0.000  107.2  23.23 

0.000  0.810  0.837  0.400  0.000  268.1  63.86 

0.000  0,810  0.837  0.400  0.000  187.1  40.73 

0.000  0.810  0.837  0.400  0.000  153.0  33.27 

0.148  0,810  0.837  0.400  0.000  256.5  56.75 

0.148  0.810  0.837  0.400  0.000  98.2  22.09 

0,148  0.810  0.837  0.400  0.000  133.0  29.70 

0.148  O.BIO  0.837  0.400  0.000  221.8  49.16 

0.148  0,810  0.837  0.400  0.000  159.7  35.60 

0,148  0.810  0.837  0.400  0.000  159.7  35.60 

0.148  0.810  0.837  0.400  0.000  157.9  35.17 

0.000  0.810  0.857  0.400  0.000  177.0  38.53 

0.000  0.810  0.837  0.400  0.000  107.2  23.23 

0.000  0.810  0.837  0.400  0.000  268.1  63.86 

0.000  0.810  0.837  0.400  0.000  187.1  40.73 

0.000  0.810  0.337  0.400  0.000  153.0  33.27 

0.148  0.810  0,837  0.400  0.000  256.5  56.75 

0.148  0.810  0.837  0.400  0.000  98.2  22.09 

0.148  0.810  0,837  0.400  0.000  133.0  29.70 

0.148  0.810  0.837  0.400  0.000  221.8  49.16 

0.148  0.810  0.837  0.400  0.000  159.7  35.60 

0.148  0.810  0.837  0.400  0.000  155.7  34.67 

0.148  0.810  0.837  0.400  0.000  154.5  34.42 

0.148  0.810  0.837  0.400  0.000  211.1  46.81 

0.148  0.810  0.837  0.400  0.000  153.2  34.13 

0.148  0.810  0.837  0.400  0.000  171.1  33.06 

0.148  0.810  0.837  0.400  0.000  161.4  35.97 

0.000  0.968  1.008  0.400  0.000  117.5  25.50 

0.000  0.968  1.008  0.400  0.000  117.5  25.50 

0.000  0.968  1.008  0.400  0.000  117.5  25.50 

0.148  0.825  0.853  0.400  0.000  155.8  34.65 
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BUILDING  AREAS  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplic 

ate 

Rooiit 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Humber 

Description 

Fir 

RfTi 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

W 

(sqft) 

1 

GRND  FL  OFFICES 

; 

1 

.1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1 

1 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM 

1 

i 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2ND 

i 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2RD 

1 

1 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

1 

i 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM 

1 

1 

506 

506 

0 

0 

0 

0 

506 

23 

12 

197 

9 

FIREMANS  DORM 

i 

1 

780 

780 

0 

0 

0 

0 

730 

69 

12 

502 

10 

2N0  FL  OFFICE 

1 

i 

i 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total /Av'e. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

System 

1  Ictal/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

1 

GRND  FL  O^nCES 

1 

1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  8LCCK 

1 

1 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM 

1 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2ND  FL 

1 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2ND  Fi 

i 

1 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

1 

1 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DOR^ 

i 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DGRM 

1 

1 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2HD  FL  OFFICE 

JL 

1 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Avs. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

11 

PROVOST  MARSHALL 

1 

i 

1 

182 

182 

0 

0 

0 

0 

182 

23 

13 

148 

12 

NCO 

1 

1 

no 

no 

0 

0 

0 

0 

no 

14 

13 

88 

13 

GUARDS  DORM 

i 

L 

251 

251 

0 

0 

0 

0 

251 

41 

12 

306 

14 

TOILETS 

1 

1 

300 

300 

0 

0 

0 

0 

300 

28 

10 

238 

Zone 

2  Total/Ave. 

843 

0 

0 

0 

0 

843 

105 

12 

779 

System 

2  Total/Ave. 

5,529 

330 

0 

0 

0 

3,632 

581 

11 

4,583 

15 

TRUCK  ROOM 

i 

i 

1,280 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Zone 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

System 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Building 

11,495 

659 

0 

0 

0 

6,421 

1,165 

11 

9,366 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  - 
Overall  Wall  U-Value  ^ 
Overall  Building  U-Value  ; 


0.143  (8tu/Hr/Sq  Ft/F) 
0.447  (Btu/Hr/Sq  Ft/F) 
0.334  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Themal  Transfer  Value  (OTTVr)  r  8.49  (Btu/Hr/Sq  Ft) 
Wall  Overall  Ther.iial  Transfer  Value  (OTTVw)  :  12.45  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

Cool: 

ing  Load 

.  Heating  Load 

— —  Cooling  Airflow 

-—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Toni 

(^) 

(Btuh) 

(%) 

(Cfni) 

(%) 

(Cfm) 

(%) 

0 

~  5 

0.6 

16 

96 

-35,218 

13 

257 

348.6 

0 

0 

0.0 

0 

0 

5 

-  10 

1.3 

7 

45 

-70,435 

19 

370 

697.2 

0 

0 

0.0 

0 

0 

10 

“  15 

1.9 

0 

0 

-105,653 

23 

466 

1,045.8 

0 

0 

0.0 

0 

0 

15 

-  20 

2.5 

0 

0 

-140,870 

7 

140 

1,394.4 

0 

0 

0.0 

0 

0 

20 

-  25 

3.2 

7 

45 

-176,088 

0 

0 

1,743.0 

0 

0 

0.0 

0 

0 

25 

-  30 

3.8 

4 

22 

-211,306 

0 

4 

2,091.6 

0 

0 

0.0 

0 

0 

30 

-  35 

4.4 

7 

42 

-246,523 

2 

37 

2,440.2 

0 

■  0 

0.0 

0 

0 

35 

-  40 

5.0 

8 

49 

-281,741 

1 

20 

2,788.8 

0 

0 

0.0 

0 

0 

40 

“  45 

5.7 

7 

45 

-316,958 

1 

21 

3,137.4 

0 

0 

0.0 

0 

0 

45 

-  50 

6.3 

0 

0 

-352,176 

34 

677 

3,486.0 

0 

0 

0.0 

0 

0 

50 

-  55 

6.9 

2 

15 

-387,393 

0 

0 

3,834.6 

0 

0 

0.0 

0 

0 

55 

-  60 

7.6 

6 

35 

-422,611 

0 

0 

4,183.2 

0 

0 

0.0 

0 

0 

60 

-  65 

8.2 

3 

20 

-457,829 

0 

0 

4,531.8 

0 

0 

0.0 

0 

0 

65 

-  70 

8.5 

0 

0 

-493,046 

0 

0 

4,880.4 

0 

0 

0.0 

0 

0 

70 

-  75 

9.5 

L 

15 

-528,264 

0 

0 

5,229.0 

100 

1,070 

0.0 

0 

0 

75 

-  80 

10.1 

0 

0 

-563,432 

0 

0 

5,577.6 

0 

0 

0.0 

0 

0 

80 

•  85 

10.7 

0 

0 

-598,699 

0 

0 

5,926.2 

0 

0 

0.0 

0 

0 

85 

-  90 

11.4 

0 

0 

-633,917 

0 

0 

6,274.8 

0 

0 

0.0 

0 

0 

90 

-  95 

12.0 

6 

37 

"669 , 134 

0 

0 

6,623.4 

0 

0 

0.0 

0 

0 

95 

-  100 

12.6 

24 

145 

'704,352 

0 

0 

6,972.0 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,149 

0 

0 

6,768 

0.0 

0 

7,690 

0.0 

0 

3,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


BUILDING  T  E  M  P  E  R  A  T  U  R  E  P 


Temperature 

Range 

1 

1 

2 

3 

(F) 

Max.  Temp. 

83.0 

91.8 

93.7 

92.3 

Mo. /Hr. 

7  23 

8  23 

8  23 

8  24 

Day  Type 

4 

1 

1 

1 

Above  100 

0 

0 

0 

0 

95  -  100 

0 

0 

0 

0 

90  -  95 

0 

594 

1,232 

1,147 

85  -  90 

0 

1,283 

1,375 

485 

80  -  85 

441 

K046 

321 

1,080 

75  -  80 

2,325 

438 

744 

260 

70  -  75 

739 

663 

170 

376 

65  -  70 

619 

2,105 

2,146 

324 

60  -  65 

356 

1.462 

i.4^7 

28^ 

55  -  60 

1,218 

508 

549 

608 

50  -  55 

5S3 

656 

7Zo 

912 

Below  50 

2,479 

0 

0 

3,279 

Min.  Temp. 

35.9 

55.0 

55.0 

30.0 

Mo. /Hr. 

2  - 

1  16 

1  i3 

2  10 

Day  Type 

5 

0 

3 

4 

Zone  Number 


Number  of  Hours 


R  0  F  I  L  E  S 
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MONTHLY  ENERGY  COMSOMPTION  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 

. MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 
Off  Peak 
(kWh) 

DEMAND 

On  Peak 
(kW) 

HOT  WTR  HOT  K  OMHD 
On  Peak  On  Peak 
{Therm)  (Thrm/hr) 

Jan 

2,522 

13 

784 

3 

Feb 

2,282 

13 

741 

3 

March 

2,761 

13 

489 

3 

April 

2,400 

13 

171 

3 

May 

2,733 

14 

0 

0 

June 

3,961 

31 

0 

0 

July 

5,223 

33 

0 

0 

Aug 

4,167 

32 

0 

0 

Sept 

2,484 

31 

0 

0 

Oct 

2,638 

13 

68 

3 

Nov 

2,400 

13 

327 

3 

Dec 

2,402 

13 

635 

3 

Total 

35,973 

33 

3,215 

3 

Building  Energy  Consumption  : 
Source  Energy  Consumption  = 


38,654  (Btu/Sq  Ft/Year) 
69,343  (Btj/Sq  Ft/Year) 


Floor  Area  : 


11,495  (Sq  Ft) 


Trane  Air  Conditioning  Econcsics 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . - .  Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

0 

LIGHTS 

ELEC 

2518 

2278 

2758 

2398 

2638 

2638 

PK 

13.1 

13. i 

13.1 

13.1 

13.1 

13.1 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0 

PK 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

PK 

0.0 

V ,  0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

.AIv 

“CLD  CQND  COMP  <15 

TONS 

ELEC 

0 

0 

0 

0 

0 

1081 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

16.8 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

89 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

1 

E05303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

58 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

95 

95 

PK 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

2 

EC4381 

PROPELLER  FAN 

ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2102 

PURCHASED  OIST 

.  HOT  WATER 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

2398 

2758 

2393 

2638 

2398 

2398 

30,216 

13.1 

13.1 

13.1 

13.1 

13.1 

13.1 

13.1 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

A 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2441 

1160 

0 

0 

0 

0 

4,683 

17.5 

17.0 

16.3 

0.0 

0.0 

0.0 

17.5 

238 

96 

0 

0 

0 

0 

422 

1.6 

1.2 

0.7 

0.0 

0.0 

0.0 

1.6 

60 

54 

0 

0 

0 

0 

172 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

86 

99 

86 

0 

0 

0 

461 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.4 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


P  H0TH2O 

784 

74i 

489 

171  0 

0 

0 

0 

0 

68 

327 

635 

3,215 

PK 

3.2 

3.2 

3.2 

3.2  0.0 

0.0 

0.0 

0.0 

0.0 

3.2 

3.2 

3.2 

3.2 

1  EQ5020 

HEAT 

1‘iATER  CIRC.  PUMP  C.V. 

ELEC 

4 

4 

3 

2  0 

0 

0 

0 

0 

0 

2 

4 

20 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Trane  Air  Conditioning  Economics 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIKTURES 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  32.8  (kH) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Hum.  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  EC. 161  AIR-CLD  COND  COMP  <15  TONS  19.2 

Sub  Total  19.2 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  0.4 

Sub  Total  0.4 

Sub  Total  0.0 

Miscellaneous 

Lights  13.1 

8ase  Utilities  0.0 

Misc  Equipment  0.0 

Sub  Total  13.1 


K  S  U  M  S 


Percnt 
Of  Tot 

w 


58.69 

58.69 

0.00 


1.31 

1.31 
0.00 


40.00 

0.00 

0.00 

40.00 


Grand  Total 


32.8  100.00 


Trane  Air  Conditioning  Econoii’ics 
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tt 

tt 

it 

I  R  A  C  E 

6  0  0 

ANALYSIS 

tt 

it 

tt 

tt 

by 

tt 

tt 

tt 

ttttttttttitttititttiitttttmtttttitXttttttiXtttXtitttttttttttttttttttttiXit 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  400 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure 

Summer  Clearness  Number:  1.00 

Winter  Clearness  Number:  1.00 

Summer  Design  Dry  Bulb:  92 

Summer  Design  Wet  Bulb:  72 

Winter  Design  Dry  Bulb:  4 

Summer  Ground  Relectance:  0.20 

Winter  Ground  Relectance:  0.20 

Air  Density: 

Air  Specific  Heat: 

Density-Specific  Heat  Prod 
Latent  Heat  Factor: 

Enthalpy  Factor: 

Design  Simulation  Period:  Kay  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTO/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  15:47:  7  1/27/94 

Dataset  Name:  C8400B  .TM 


0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0832  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  Lb-Jiin./hr/cuft) 


(F) 

(F) 

(F) 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  in.  Hg) 
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AIRFLOM  -  ALTERNATIVE  3 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Main  .  Auxil.  Room 


Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cffii) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

3,245 

3,245 

4,315 

1,070 

0 

0 

2  RAD 

0 

0 

0 

0 

1,291 

0 

0 

3  UH 

0 

0 

916 

0 

663 

0 

0 

Totals 

0 

3,245 

4,161 

_  4,315 

3,024 

0 

0 

CAPACITY  -  ALTERNATIVE  3 
COMBINED  ECOS 

. . . . . SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling  .  Heating 


Hain  Sys.  Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System 

Capacity  Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons)  (Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

■  (Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PIAC 

8.5  0.0 

0.0 

8.5 

-133,581 

0 

0 

0 

0 

0 

-133,581 

2 

RAO 

0.0  0.0 

0.0 

0.0 

-165,534 

0 

0 

0 

0 

0 

-165,534 

3 

UH 

0.0  0.0 

0.0 

0.0 

-56,839 

0 

0 

0 

0 

0 

-56,839 

Totals 

8.5  0.0 

0.0 

8.5 

-355,953 

0 

0 

0 

0 

0 

-355,953 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  8.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  3 
COMBINED  ECOS 

.  E  N  G  I  N  E  E  R  I  N  G  C  H  E  C  K  S 


Percent  . - . Cooling . -  Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

'  Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

0.00 

0.69 

381.1 

550.4 

21.80 

0.69 

-28.51 

■  4,686 

2 

Main 

RAO 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-29.94 

5,529 

3 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.72 

-44.41 

1,280 

Trane  Air  Conditioning  Economics 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  CONO. 

COOLING  COIL  PEAK  *l:***^:**l:**r*t1:***:|:r*S:l:l:«t** f n  CLG  SPACE  PEAK  ****:f:*»*i:*1:l:  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  -> 

Mo/Hr:  ' 

1116 

t 

Mo/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR:  ' 

91/  73/  98.0 

i 

t 

OADB: 

91  * 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Stub) 

(Btuh) 

(Btuh) 

(%) 

i 

(Btuh) 

(%)  ^ 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

id 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

12,802 

0 

12,802 

12.53 

t 

13,334 

18.14  * 

-18,204 

-18,204 

13.63 

Glass  Solar 

15,990 

0 

15,990 

15.65 

t 

16,039 

21.82  * 

0 

0 

0.00 

Glass  Cond 

5,023 

0 

5,023 

4.92 

% 

5,189 

7.06  * 

-25,537 

-25,537 

19.12 

Nall  Cond 

3,790 

0 

3,790 

3.71 

t 

3,869 

5.26  * 

-14,458 

-14,458 

10.82 

Partition 

237 

237 

0.23 

t 

237 

0.32  * 

-853 

-853 

0.64 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

44,057 

44.057 

43.12 

t 

18,302 

24.90  * 

-74,528 

-74,528 

55.79 

Sub  Total”) 

81,699 

0 

81,899 

80.16 

% 

56,969 

77.51  * 

-133,581 

-133,581 

100.00 

Internal  Loads 

% 

* 

Lights 

13,494 

0 

13,494 

13.21 

t 

13,658 

18.58  * 

0 

0 

0.00 

People 

6,320 

6,320 

6.19 

t 

2,868 

3.90  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Sub  Total”) 

19,814 

0 

0 

19,814 

19.39 

t 

16,526 

22.49  * 

0 

0 

0.00 

Ceiling  Load 

0 

A 

u 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

462 

0.45 

% 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ouct  Heat  Pkuo 

0 

0 

0.00 

t 

0.00  * 

0 

0,00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  ♦ 

0 

0.00 

Terfiiinal  Bypass 

c 

0 

0 

0.00 

t 

± 

0.00  * 

0 

0.00 

Grand  Total") 

101,713 

0 

0 

102,174 

100.00 

T 

73,495 

100.00  * 

-133,581 

-133,581 

iOO.OO 

_ f>rn( 

.m  COIL  s; 

ri  r/^TTOk! 

.  AflCAC  _  - 

LLtl 1 lUN - 

HKtflb - 

Total  Capacity  3e, 

ns  CaD. 

Coil  ftirfl 

Entering  DB/WB/HR 

Leaving  DB/NB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(cfiii) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  4, 

686 

Main  Clg  8.5 

102.2 

11,1 

3,245 

75.1  63 

.0  69. 

.0 

54.1  52.1 

56.4 

Part 

330 

Aux  Clg  0.0 

0.0 

C.O 

0  • 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof  2,789 

0  0 

Totals  8.5 

102.2 

Nall  4, 

280  476  11 

COIL  SELECT 

Tny _ 

rUATMCrOTMO 

rrunrn  ATt  inrn 

/r\ 

- ncHiiiib 

i  U  !T 

tnyincLAi nu 

Capacity 

Coil  Airf 

1  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.69  SADB  54.2 

105.8 

Main  Htg  -133.6 

3,245 

68.0 

105.8 

Infil 

1,070 

1,070  Clg  Cfm/Ton 

381.12  Plenum  75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0,0 

Supply 

3,245 

3,245  Clg  Sqft/Ton 

550.35  Return  75.0 

68.0 

Preheat  -0.0 

3,245 

68.0 

54,1 

Mincfi?) 

0 

0  Clg  Btuh/Sqft 

21.80  Ret/OA  75.0 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

3,245 

3,245  Ho 

.  People 

14  Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0,0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.69  fn  BldTD  0.0 

0.0 

Total  -133.6 

Ruxil 

0 

0  Htg  Btuh/SqFt 

-28.51  Fn  Frict  0.1 

0.0 
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System  2  Block  RAO  -  RADIATION 

in*******^**************  COOLING  COIL  PEAK  ******t*r**tit*t*r^:*<;rr*n**4;***  CLG  SPACE  PEAK  nuttnnu  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ::> 

Mo/Hr:  ( 

3/  0 

* 

Mo/Hr: 

0/0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/^B/HR: 

0/  0/  0. 

.0 

t 

OADB: 

0  * 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  P 

ercnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh! 

{')) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

U) 

Skylite  Solr 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

c 

0 

0.00 

0 

0.00  ^ 

-26,174 

-26,174 

15.81 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-31,168 

-31,168 

18.83 

Nall  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-17,419 

-17,419 

10.52 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-853 

-853 

0.52 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

r- 

O.GO 

t 

0 

0.00  * 

-89,919 

-89,919 

54.32 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-165 

,534 

-165,534 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Hisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

c 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

O.OG 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

i 

0.00  * 

± 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

4 

0.00  * 

-165,534 

-165,534 

100.00 

A  n  r  A  r 

“'vUjLlirj  vUiL  oLLtlilUn' 

-AREAS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/KB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

U) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor 

5,529 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

,0 

0.0  0.0 

0.0 

Part 

33C 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

,0 

0.0  0.0 

0.0 

Roof 

3,632 

0  0 

Totals  0.0 

0.0 

Nall 

5, 

164  581  11 

rnri  cri  crirnw - 

:  \ 

rirnTkicrnT  ur 

Mjrr't/c 

n  L  H  1  X  nU 

.VI 

'HiKrLUWO  ^CTUiy 

UncuKo — 

' 

'1  tnPtKHIUKti  [t  J'" 

Capacity 

Coil  Airfl  Ent 

Ivg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfra/Sqft 

0.00 

SA08  0.0 

68.1 

Main  Htg  -165.5 

0  0.0 

0.0 

Infil 

0 

1,291  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Hincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total  -165.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

'29.94 

Fn  Frict  0.0 

0.0 
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System  3  Block  UH  -  UNIT  HEATERS 

COOLING  COIL  PEAK  *^:r*»**ti;**»4:t**ri:nt*?t**c******  CLG  SPACE  PEAK  tnntun**  HEATING  COIL  PEAK  ttnttt* 


Peaked  at  Time  : 

No/Hr;  0/  0 

t 

Mo/Hr: 

0/  0  * 

Mo/Hr;  13/  1 

Outside  Air  =:> 

OAOB/WB/HR;  0/  0/  0.0 

t 

0A08: 

0  * 
jf 

OAOB:  4 

Space 

Ret.  Air  Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible  Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

w 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

p 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0,00  * 

-6,946 

-6,946 

12.22 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-3,721 

-3,721 

6.55 

Partition 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

0 

0.00  * 

-46,171 

-46,171 

81.23 

Sub  Total—) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-56,839 

-56,839 

100.00 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0  0 

0 

0.00 

* 

0 

0,00  * 

0 

0 

0.00 

Sub  Total-) 

0 

0  0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0  0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkuo 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0  0 

0 

0.00 

t 

0.00 

0 

0.00 

Terminal  Bypass 

0  0 

0 

0.00 

t 

t 

0.00  * 

♦ 

0 

0.00 

Grand  Total—) 

0 

0  0 

0 

0.00 

t 

0 

0.00  * 

-56,839 

-56,839 

100.00 

COOLING  COIL  SELECTION . - . - . -AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  D8/WB/HR 

Gross  Total  Glass  (sf) 

{%) 

(Tons) 

(Mbh)  (Mbh) 

(cfHi) 

Deg  F 

Deg  F  Grains 

Deg  F 

Oeg  F  Grains 

Floor 

1,280 

Main  Clg 

0.0 

0,0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0  • 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals 

0.0 

0.0 

Wall 

1,087 

108 

10 

urATTur  mil  ocicrTTnu-- 

r'urr'i/c 

r\ 

ntniinu  ' 

L/UIL  %7{.L(.V  1  J.UI 

■'ftiKrLUWo  LCTfll; 

c.iiuiMcc.fMnu  uncuAO” 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SA08 

0.0 

125.0 

Main  Htg 

-56.8 

916 

68.0 

125.0 

Infil 

0 

663 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

916 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

916 

No.  People 

0 

Ronarnd 

0.0 

68.0 

Huiiiidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rffl  Exh 

0 

0 

Htg  Cfm/SqFt 

0.72 

Fn  BldTD 

0,0 

0.0 

Total 

-56.8 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-44.41 

Fn  Frict 

0.0 

o.c 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 
COMBINED  ECOS 

.  BUILDING  U-VALUES 


Room  U-Values  .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room  Summr  Wintr 

Number  Description  Part.  ExFlr  Skylt  Skylt 

1  GRND  FL  OFFICES  0.000  0.000  0.000  0.000 

2  GUARD  OFFICER  0.000  0.000  0.000  0.000 

3  CELL  BLOCK  0.000  0.000  0.000  0.000 

4  DAY  ROOM  0.144  0.000  0.000  0.000 

5  DAY  ROOM  2N0  FL  0.000  0.000  0.000  O.OCO 

6  DAY  ROOM  2ND  FL  0.000  0.000  0.000  0.000 

7  OFFICER  0.000  0.000  0.000  0.000 

8  GUARDS  DORM  O.COO  O.GOO  0.000  0.000 

9  FIREMANS  DORM  0.000  0.000  0.000  0.000 

10  2N0  FL  OFFICE  0.000  0.000  O.COO  0.000 

Zone  1  Total/Ave.  0.144  O.OOC  0.000  0.000 

System  1  Total/Ave.  0.144  0.000  0.000  O.COO 

1  GRND  FL  OFFICES  0.000  0.000  O.OCO  0.000 

2  GUARD  OFFICER  0.000  0.000  O.OCO  0.000 

3  CELL  BLOCK  0.000  0.000  0.000  0.000 

4  DAY  ROOM  0.144  0.000  0.000  0.000 

5  DAY  ROOM  2ND  FL  fl.OOO  0.000  0.000  0.000 

6  DAY  .ROOM  2ND  FL  O.OOC  O.OOC  0.000  0.000 

7  OFFICER  O.OCO  0.000  0.000  O.OCO 

8  GUARDS  DO.RM  C.OOO  0.000  0.000  0.000 

9  FIREMANS  OCSM  0.000  0.000  0.000  0.000 

10  2ND  FL  OFFICE  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

11  PROVOST  MARSHALL  0.000  0.000  0.000  0.000 

12  NCO  O.OOC  0.000  0.000  0.000 

13  GUARDS  DORM  0.000  0.000  0.000  0.000 

14  TOILETS  O.OCO  0.000  0.000  0.000 

Zone  2  Total/Ave.  0.000  0.000  0.000  0.000 

System  2  Total/Ave.  0.144  0.000  0.000  0.000 

15  TRUCK  ROOM  0.000  O.COO  0.000  0.000 

Zone  3  Total/Ave.  O.OCO  0.000  0.000  0.000 

System  3  Total/Ave.  0.000  0.000  O.OCO  0.000 

Building  0.144  0.000  O.OCO  0.000 


Summr  Wintr  (lb/  (Btu/ 

Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 


0, 

.037 

0, 

.310 

0 

.837 

0 

.059 

0 

.000 

160 

.9 

35, 

.77 

0, 

.000 

0 

.810 

0 

.837 

0 

.059 

0 

.000 

179 

.9 

39 

.11 

0, 

.000 

0, 

.810 

0 

.837 

0, 

.059 

0, 

.000 

108 

.9 

23, 

.57 

0, 

.000 

0 

.810 

0 

.837 

0 

.059 

0 

.000 

263 

.4 

63, 

.94 

0, 

.000 

0, 

.810 

0 

.837 

0, 

.059 

0, 

.000 

190 

.2 

41, 

.35 

G, 

.000 

0 

.810 

0 

.837 

0 

.059 

0, 

.000 

155 

.5 

33 

,76 

0. 

.148 

0, 

.810 

0, 

.837 

0, 

.059 

0, 

.000 

260, 

.2 

57, 

.50 

0, 

.148 

0 

.310 

0 

.837 

0 

.059 

0, 

.000 

•  99 

.2 

22, 

.28 

0. 

,148 

0, 

,810 

0 

.837 

0, 

.059 

0, 

.000 

134 

.6 

30, 

.01 

0, 

,148 

0, 

.310 

0, 

.837 

0, 

.059 

0, 

.000 

225 

.0 

49, 

.79 

0, 

,102 

0, 

,810 

0, 

.837 

0, 

.059 

0, 

.000 

161, 

.9 

36, 

,04 

0, 

,102 

0, 

.810 

0 

.33? 

0, 

.059 

0, 

.000 

161 

.9 

36, 

.04 

0. 

,037 

0. 

,810 

0, 

.83? 

0. 

,059 

0, 

,000 

160, 

.9 

35. 

.77 

0, 

,000 

0, 

.810 

0, 

.837 

0, 

.059 

0, 

.000 

179 

.9 

39, 

.11 

0. 

,000 

0, 

,810 

0. 

,837 

0. 

,059 

0. 

.000 

108. 

.9 

23. 

,57 

0, 

,000 

0, 

.810 

0 

.837 

0, 

.059 

0, 

.000 

268, 

.4 

63. 

.94 

0. 

.000 

0. 

,810 

0, 

,837 

0. 

,059 

0, 

.000 

190, 

.2 

41. 

,35 

0. 

,000 

0, 

.810 

0, 

.837 

0. 

.059 

0, 

.000 

155, 

.5 

33. 

,76 

0. 

,148 

0. 

,810 

0, 

,837 

0. 

,059 

0. 

.000 

260, 

,2 

57. 

,50 

0. 

,148 

0, 

.810 

0, 

.837 

0. 

.059 

0. 

.000 

99, 

.2 

22, 

,28 

0. 

,148 

0. 

,810 

0. 

.837 

0. 

,059 

0. 

.000 

134. 

,6 

30. 

,01 

0. 

,148 

0, 

,810 

0, 

.837 

0. 

,059 

0, 

,000 

225, 

.0 

49, 

,79 

0. 

,102 

0. 

,810 

0. 

,837 

0. 

,059 

0. 

,000 

161. 

.9 

36. 

,04 

0. 

,148 

0, 

.810 

0. 

.837 

0. 

,059 

0. 

,000 

157, 

.6 

35. 

,06 

0. 

,148 

0. 

,810 

0. 

,837 

0. 

,059 

0. 

,000 

156. 

,5 

34. 

,81 

0. 

,148 

0, 

,810 

0. 

,837 

0. 

,059 

0. 

,000 

214. 

,0 

47. 

,40 

0. 

,148 

0, 

,810 

0. 

,837 

0. 

059 

0. 

,000 

155. 

,1 

34. 

51 

0. 

148 

0, 

,810 

0. 

,837 

0. 

,059 

0. 

,000 

173. 

,4 

38. 

,51 

0. 

113 

0. 

,810 

0. 

,837 

0. 

059 

0. 

,000 

163. 

,6 

36. 

,42 

0. 

,000 

0. 

,968 

1. 

,008 

0. 

059 

0. 

000 

119. 

,4 

25. 

,87 

0. 

000 

0. 

968 

1. 

008 

0. 

059 

0. 

000 

119. 

,4 

25. 

87 

0. 

000 

0. 

,968 

1. 

,008 

0. 

059 

0. 

000 

119. 

,4 

25. 

87 

0. 

108 

0. 

825 

0. 

,853 

0. 

059 

0. 

000 

158. 

0 

35. 

09 
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BUILDING  AREAS  -  ALTERNATIVE  3 
COHBINED  ECOS 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rn! 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

W 

(sqft) 

1 

GRND  FL  OFFICES 

1 

1 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

ir 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1 

1 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM 

i 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2ND  FL 

1 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2ND  ft 

1 

i 

357 

557 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

1 

i 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM 

i 

1 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORM 

t 

i 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE 

t 

I 

1 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total, 'Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

System 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

1 

GRND  FL  OFFICES 

i 

i 

1,156 

1,156 

0 

0 

0 

0 

1,156 

124 

11 

956 

2 

GUARD  OFFICER 

1 

1 

231 

231 

0 

0 

0 

0 

0 

23 

8 

278 

3 

CELL  BLOCK 

1 

i 

459 

459 

0 

0 

0 

0 

0 

34 

10 

316 

4 

DAY  ROOM 

i 

1 

334 

334 

330 

0 

0 

0 

0 

11 

19 

49 

5 

DAY  ROOM  2N0  FL 

1 

516 

516 

0 

0 

0 

0 

0 

71 

10 

658 

6 

DAY  ROOM  2ND  FL 

i 

1 

357 

357 

0 

0 

0 

0 

0 

49 

12 

366 

7 

OFFICER 

i 

1 

127 

127 

0 

0 

0 

0 

127 

28 

12 

197 

8 

GUARDS  DORM 

i 

1 

506 

506 

0 

0 

0 

0 

506 

28 

12 

197 

9 

FIREMANS  DORM 

i 

1 

780 

780 

0 

0 

0 

0 

780 

69 

12 

502 

10 

2ND  FL  OFFICE 

] 

i 

220 

220 

0 

0 

0 

0 

220 

41 

13 

285 

Zone 

1  Total/Ave. 

4,686 

330 

0 

0 

0 

2,789 

476 

11 

3,804 

11 

PROVOST  MARSHALL 

1 

i 

182 

182 

0 

0 

0 

0 

182 

23 

13 

148 

12 

NCO 

i 

1 

110 

110 

0 

0 

0 

0 

110 

14 

13 

88 

13 

GUARDS  DORM 

1 

i 

251 

251 

0 

0 

0 

0 

251 

41 

12 

306 

14 

TOILETS 

1 

i 

300 

300 

0 

0 

0 

0 

300 

28 

10 

238 

Zone 

2  Total/Ave. 

843 

0 

0 

0 

0 

843 

105 

12 

779 

System 

2  Total/Ave. 

5,529 

330 

0 

0 

0 

3,632 

581 

11 

4,583 

15 

TRUCK  ROOM 

1 

i 

1,280 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Zone 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

System 

3  Total/Ave. 

1,280 

0 

0 

0 

0 

0 

108 

10 

979 

Building 

11,495 

659 

0 

0 

0 

6,421 

1,165 

11 

9,366 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
C0H8INED  ECOS 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  ;  0.108  (8tu/Hr/Sq  ft/f) 

Overall  Wall  U-Value  =  0.144  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  =  0.130  (8tu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  5.74  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  ;  11.07  (Btu/Hr/Sq  Ft' 
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•SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
COMBINED  ECOS 


- DID) 

1  n 

L  U  H  u 

K  u  r  1  L 

t  - . 

System  Totals 

Percent 

--  Coo!: 

ing  Load 

.  Heating  Load 

Cooling  Airflow 

-—  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

w 

(Cfs) 

(%) 

(Cfm) 

m 

0  -  5 

0.4 

5 

23 

-17,798 

22 

343 

208.1 

0 

0 

0.0 

0 

0 

5  -  10 

0.9 

1 

4 

-35,595 

12 

179 

416.1 

0 

0 

0.0 

0 

0 

10  -  15 

1.3 

9 

47 

-53,393 

10 

160 

624.2 

0 

0 

0.0 

0 

0 

15  -  20 

1.7 

10 

50 

-71,191 

3 

51 

832.3 

0 

0 

0.0 

0 

0 

20  -  25 

2.1 

0 

0 

-88,988 

1 

17 

1,040.3 

0 

0 

0.0 

0 

0 

25  -  30 

2.6 

0 

0 

-106,786 

0 

4 

1,248.4 

0 

0 

0.0 

0 

0 

30  -  35 

3.0 

9 

43 

-124,584 

1 

16 

1,456.5 

0 

0 

0.0 

0 

0 

35  -  40 

3,4 

4 

19 

-142,381 

2 

36 

1,664.6 

0 

0 

0.0 

0 

0 

40  -  45 

3.8 

8 

38 

-160,179 

1 

n  ^ 

1,872.6 

0 

0 

0.0 

0 

0 

45  -  50 

4.3 

1 

4 

-177,977 

46 

706 

2,080.7 

0 

0 

0.0 

0 

0 

SO  -  55 

4.7 

11 

54 

-195,774 

0 

0 

2,288.8 

0 

0 

0.0 

0 

0 

55  -  60 

5.1 

0 

0 

-213,572 

0 

0 

2,496.8 

0 

0 

0.0 

0 

0 

60  -  65 

5.  S 

6 

30 

-231,369 

0 

Q 

2,704.9 

0 

0 

0.0 

0 

0 

65  -  70 

6.0 

6 

30 

-249,167 

0 

0 

2,913.0 

0 

0 

0.0 

0 

0 

70  -  75 

6 . 4 

5 

23 

-266,965 

0 

0 

3,121.0 

0 

0 

o.c 

0 

0 

75  -  80 

6.S 

0 

0 

-284,762 

0 

0 

3,329.1 

100 

1,070 

0.0 

0 

0 

80  -  85 

7.2 

0 

0 

-302,560 

0 

0 

3,537.2 

0 

0 

0.0 

0 

0 

85  -  90 

7.7 

0 

0 

-320,358 

0 

0 

3,745.2 

0 

0 

0.0 

0 

0 

90  -  95 

8.1 

5 

23 

-335,155 

0 

0 

3,953.3 

0 

0 

0.0 

0 

0 

95  -  100 

8.5 

23 

114 

-555,953 

0 

0 

4,161.4 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0  6 

,25S 

fS 

0 

7,225 

0.0 

0 

7,690 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
COMBINED  ECOS 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1 

2 

3 

(F) 

Max,  Temp. 

81.3 

93.4 

96.4 

96.8 

Mo. /Hr. 

7  21 

8  20 

8  22 

8  18 

Day  Type 

4 

2 

1 

2 

Above  100 

0 

0 

0 

0 

95  -  100 

0 

0 

476 

1,007 

90  -  95 

0 

1,419 

1,451 

1,051 

85  -  90 

0 

801 

731 

174 

80  -  85 

197 

1,031 

338 

390 

75  -  80 

2,731 

317 

816 

391 

70  -  75 

561 

848 

409 

395 

65  -  70 

729  2,179  2,400 

454 

60  -  65 

770 

1,431 

1,200 

554 

55  -  60 

926 

529 

567 

415 

50  -  55 

1,013 

205 

372 

1,117 

Below  50 

1,833 

0 

0  2,812 

Min.  Temp. 

39.6 

55.0 

55.0 

31,^' 

Mo. /Hr. 

2  9 

1  16 

1  6 

2  8 

Day  Type 

5 

4 

4 

5 

Zone  Number 


Number  of  Hours 
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•MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
COMBINED  ECOS 

.  MONTHLY  ENERGY  C  0  N  S  U  M  P  T  ION 


ELEC 

DEMAND 

HOT  WTR  HOT  W  OMND 

Off  Peak 

On  Peak 

On  Peak  On  Peak 

Month 

(kWh) 

(ki^) 

(Therm)  (Thrm/hr) 

Jan 

2,520 

13 

349  2 

Feb 

2,280 

13 

367  2 

March 

2,759 

13 

262  2 

April 

2,399 

13 

66  2 

May 

2,699 

13 

0  0 

June 

2,872 

25 

0  0 

July 

4,369 

26 

0  0 

Aug 

3,923 

26 

0  0 

Sept 

2,547 

25 

0  0 

Oct 

2,o38 

13 

1  0 

Nov 

2,599 

13 

152  2 

Dec 

2,400 

13 

269  2 

Total 

35,805 

26 

1,465  2 

Building  Energy  Consumption 

:  22.73 

3  (8tu/Sq  Ft/Year) 

Source  Energy  Consuiripticn 

:  47,109  (Btu/Sq  Ft/Year) 

Floor  Area  :  11,495  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  *  ALTERNATIVE  3 
COMBINED  ECOS 

.  E  Q  U  I  P  M  E  N  T  E  N  E  R  G  Y  C  0  N  S  U  M  P  T  I  0  N 


Ref  Equip  . Monthly  Consumption 


Hum 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2518 

2278 

2758 

2398 

2638 

2638 

2398 

2758 

2398 

2638 

2398 

2398 

30,216 

PK 

13.1 

13.1 

13.1 

15.1 

13.1 

13.1 

13. 1 

13.1 

13.1 

13.1 

13.1 

13.1 

13.1 

1 

MISC  LO 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pk 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f) 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR- 

•CLD  COND 

COMP  <15 

TONS 

ELEC 

0 

0 

0 

0 

0 

149 

1691 

950 

76 

0 

0 

0 

2,866 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

10.7 

11.8 

11.4 

11.0 

0.0 

0.0 

0.0 

11.8 

1 

EQ5200 

- 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

13 

164 

82 

3 

0 

0 

0 

267 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

1.1 

0.8 

0.6 

0.0 

0.0 

0.0 

1,1 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

12 

60 

69 

10 

0 

0 

0 

151 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC  CENTRIF.  F 

AN  C.V. 

ELEC 

0 

0 

0 

0 

61 

61 

56 

64 

56 

0 

0 

0 

297 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

2 

EQ4381 

PROPELLER  FAN 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ2102  PURCHASED  DIST.  HOT  WATER 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
COMBINED  ECOS 


P  H0TH20 

349 

367 

262 

66 

0 

0 

0 

0 

0 

1 

152 

269 

1,465 

PK 

1,7 

1.7 

1.7 

1.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

1.7 

1.7 

1.7 

1  EQ5020 

HEAT 

WATER  CIRC 

:.  PUMP 

c.v. 

ELEC 

2 

2 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

8 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
COMBINED  ECOS 

. UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  26.5  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  EQ1161  AIR-CLD  COND  COMP  <15  TONS  13.1 

Sub  Total  13.1 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATIO.N  OF  FAN  ELECTRICAL  DEMAND  0.3 

Sub  Total  0.3 

Sub  Total  0.0 

Miscellaneous 

Lights  13.1 

Base  Utilities  0.0 

Misc  Equipment  0.0 

Sub  Total  13.1 


K  S  U  M  S 


Percnt 
Of  Tot 

W 


49.44 

49.44 

0.00 


1.05 

1.05 

0.00 


49.51 

0.00 

0.00 

49.51 


Grand  Total 


26.5  100.00 


CONTENTS  OF  ;  E;\CB420.TM 
LINE  #  - 

1  JOB  -  1 

2  01/ENER6Y  SAVINGS  OPPORTUNITY  STUDY 
r-i  01 /CARLISLE  BARRACKS,  PA 

4  01/DEPARTMENT  OF  THE  ARMY 
F>  01/BENATEC  ASSOCIATES 

6  01/BUILDING  420 

7  08/CARLISLE 

8  09/MAY/SEP////APR/OCr 

9  10/CLTD-CLF 

10  11///20NE 

11  LOAD  -  1 

12  19/1/8ASE  BUI  LOT NO 

13  20/01/01/GND  FIR  CL6/3372/1/2/1.0//10.1 

14  20/02/02  /GRN  FLR  HTG / 2 7 2 0 / 1 / 2 / 1 , 0  / / 1 0 . 1 

lb  20/03/03/151  FLR  0 0 R M / 4 5 9 8 / 1 / 2 / 1 . 3 3 / 1 . 6  / 1 1 . 5 

16  20/04  /04  /lST  FLR  H TG / 1 7 0 0 / 1 / 2 / 1 . 3 3 / 1 . 6 / 1 1 . 5 

17  20/05/05/2ND  FLR  DORM/4598/1/2/1.83/1.6/11.5 

18  20/06/06/2 ND  FLR  HTG/1700/1/2/1.83/1.6/11.5 

19  21/M////CBLQTX///CBLQTX 

20  24/01/1/770/1// 136/3 7 

21  24/0 1  /2/1005/1  //I  36 /I  27 

22  24/01/3 /565/1//136/21/ 

2  3  24/02/ 3/350/1 //I  36/ 127 

24  24/02/2/210/1//136/217 

25  24/0 3/1/ 896/1// 136/37 

26  24/03/2/15S8/1//136/127 

27  24/03/3/897/1//136/217 

28  24/O3/4/1128/1//136/30/ 

2  9  24/04/1  /3,96/3.  /  /136/127 

30  24/0  4  /  2/  552/1//136/3 0  7 

33  24/05/1/S96/1//136/37 

32  24/05/2/1568/1//136/127 

3  3’  24/05/3/897  / 1//136/217 

34  24/05/4/552/1//136/307 

35  24/06/1/196/1//136/127 

36  24/O6/2/552/1//136/307 

37  25/01/1/68/1/1/. 55/. 57 

38  25/01/2/136/1/1/. 55/. 57/3 

39  25/01/3/57/1/1/. 55/. 57 

40  25/02/1/45/1/1/. 55/. 57/3 

41  25/03/3,  /  99/1/1/. 55/. 57 

42  25/03/2/213/1/1/. 55/. 57/4 

43  25/03/3/99/1/1/0.55/0.57 

44  25/03/4/170/1/1/. 55/. 57 

45  25/04/2/75/1/1/0.55/0.57/4 

46  25/05/1/99/1/1/0.55/0.57 

47  25/05/2/213/1/1/0.55/0.57 

48  25/05/3/99/1/1/0.55/0.57 

49  25/05/4/170/1/1/0.55/0.57 

50  25/06/2/70/1/1/0.55/0.67 

51  26/M/CBLQP/CBLQL/CBLQFAN//0FF/CBLQFAN/0FF/0FF/CBLQP/0FF 

52  27/ M /359/S  F-PERS/230/190  /  .  5 /IJ  A  TT-S  F  /  I N  C  A  N  D 

53  29/M/.O91/CFM-SF/.091/CFM-SF/.27/CFM-SF/.27/CFM-SF 

54  30/O1/390O/CFM/39O0/CFM/////1325/CFM 

55  3 0/03/4500 /CFM/4500/CFM/////1325/CFM 

56  30/05/5000/C FM/5OO0/CFM/////13 25 /CFM 

5  7  3  3,  /  0  3,  /1  /310/1//138/CONSTANT/65/45 

58  31/02/ 1 /II 4 0/1 //138 /CONSTANT/ 6 5/4 5 


LINE 
1)  9 
60 
6,1 
62 
6  3 


64 
6  6 
66 
6  7 
68 


6  9 

70 

71 

72 

7  3 
7  4 


7  5 
7  6 
77 
7  8 


79 


8  0 
81 
8  2 


83 
8  4 
85 

•  86 
87 
8  8 
89 
9  0 
91 
9  2 
93 
94 
95 
9  6 
97 
9  8 
99 
100 
101 
102 
103 
104 
105 
106 


107 

108 

109 

110 
111 
112 

113 

114 

115 
1 1  6 


CONTENTS  OF  :  E:\CB420.TM 

31/05/1/4302/1//137/HRLYOADB 

31/06/l/1700/l//137/HRLYOADi3 

33/3/4. 5/. 75/12. 5 

33/4/6.5/1.0/12.5 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1 /FC 

41/1/01/01/0  3 /  O3/05/0!'> 

42/1/0. 5/0. 5////0. 5 

45/1/CBLQCLG/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OrF 
48/1 ////35 . 7/TONS 
49/1/792/ MBH 
40/2/RAD 

41/2/02/02/04/04/06  / 

42/2//////0.5 

45/2/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 
49/2/68  / MBH 
EQUIPMENT  -  1 

5  9 / 1  /  C  A  R  L I S  L  E  /  / / B  A  S  E  BUILDING 
60/1/1/BLKPLANT/1 /] 

62/1/E01121L/1/35.7/T0NS/1. 32/KW~T0N 
6 3/1/5  / HP 
65/1/1//  1/2 

6  7  /  1  /  E  Q  2  1  0  1  / 1  /  5  /  H  P  /  8  6  0  /  M  B  hi 
69/1/EQ4003/////EQ4003 
LOAD  -  2 

19/2 /WALL  6  ROOF  INSULATION 

20/01/01/6ND  FLR  C L G / 3 3 7 2 / 1  / 2 / 1 . 0 / / 1 0 . 1 

20/02/02/GRN  FLR  H TG / 2 7 2 0 / 1 / 2 / 1 . 0 / / 1 0 . 1 

20/03/03 /  I  ST  FLR  DOR M/4598/ 1  /2/ 1.33/1. 6/11, 5 

20/04/04/lST  FLR  H TG / 1 7 0 0 / 1 / 2 / 1 . 3 3 / 1 . 6 / 1 1 . 5 

20/05/05 /2ND  FLR  OORM/4598/1/2/1.83/1.6/11.5 

2O/06/06/2ND  FLR  H TG / 1 7 0 0 / 1 / 2 / 1 . 8 3 / 1 . 6 / 1 1 . 5 

21/M////CBLQTX///CBLQTX 

24/01/1/77O/1//115/37 

24/01/2/1005/1//115/127 

24/01/3/565 /1//115/21 7 

24/02/1/350/1//115/127 

24/02/2/21O/1//115/217 

24/03/1/896/1//115/37 

24/03/2/1568/1//115/127 

24/03/3/897/1//115/217 

24/03/4/1128/1//115/307 

24/04 /1/196/1//115/127 

24/04/2/552/1//115/307 

24/05/1/896/ 1//115/37 

24/05/2/1568/1//115/127 

24/05/3/897/1//115/217 

24/O5/4/552/1//115/307 

24/06/ 1/196/1//115/ 127 

24/O6/2/552/1//115/307 

25/01/1/68/1/1/. 55/. 57 

25/01/2/136/1/1/. 55/. 5 7/ 3 

25/01/3/57/1/1/. 55/. 5 7 

25/02/1/45/1/1/. 55/. 5 7/3 

25/03/1/99/1/1/. 55/. 57 

25/03/2/213/1/1/. 55/. 5 7/4 

25/03/3/99/1/1/0.55/0.57 


CONTENTS  OF  :  E:\CB420.TM 

117  25/03/4/170/1/1/. 55/. 57 

3 18  25/04/2/75/1/1/0.55/0.57/4 

119  25/05/1/99/1/1/0.55/0.57 

120  25/05/2/213/1/1/0.55/0.57 

121  25/05/3/99/1/1/0.55/0.57 

122  25/05/4/170/1/1/0.55/0.57 

123  25/06/2/70/1/1/0.55/0.57 

124  26/M/CBLQP/CBLQL/CBLQ FAN //OFF/CBLQFAN /OFF/OFF /CBLQP /OFF 

125  2  7/M/359/SF-PFRS/230/190/  .  S/l-JATT-SF/INCANO 

126  29 /M/. 091/CFM-SF/ . 091 /CFM-SF/.20/CFM-SF/. 20/C FM-SF 

127  30/01/39OO/CFM/39O0/CFM/////1325/CFM 

128  30/03/4500/05^/4 5 00 /CFM/ ////1325/C FM 

129  30/05/5000 /CFM/ 5 000 /CFM/////1325/CFM 

130  31/0 1/1/310/1// 115/CONST A  NT/65/ 4 5 

131  31 /02/1/1140/1 //115/CO NSTA NT/65 /4 5 

132  31/05/1/4302/1//116/HRLYOADB 

133  31/O6/1/170O/1//116/HRLYOAO8 

1  34  33/3/4. 5/. 75  /I  2. 5 

13  5  3  3  /  4  /  6 . 5  /  1 . 0  /  1 2  .  !i 

136  SYSTEM  -  2 

137  39/2/UALL  S  ROOF  INSULATION 

138  4  0/1  /FC 

139  41/1/01/01/03/03/05/05 

140  42/1/0.5/0.5////0.5 

141  45/1/CBLQCLG/OFF/OFF/ OFF/OF F/CBLQNT 8 /OFF/OFF/OFF/OF F 

142  4  8/1  /  ///35 . 7 /TONS 

143  49/1/792/M8H 

144  40/2/RAn 

145  41/2/02/02/04/04/06/06 

146  42/2//////0.5 

14/  45/2/0 FF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 

148  49/2/68/ M8H 

149  EQUIPMENT  -  2 

150  59/2/CARLISLE///lslALL  S  ROOF  INSULATION 

151  60/1/1/BLKPLANT/l/l 

152  62/1 /EQ1121L/1 /35.7/TO NS /I. 3  2/KW-TON 

153  63/1/5/ HP 

154  65/1/1// 1/2 

155  67/1/EQ2101/1/5/HP/860/MBH 

156  69/1/EQ4OO3/////EQ4003 

157  LOAD  -  3 

158  19/3/VESTI8ULI.;' 

159  20/01/01/GND  FLR  C L G / 3 3 7 2 / 1 / 2 / 1 . 0 / /  1 0 . 1 

160  20/02/02/GRN  FLR  H T6 / 2 7 2 0 / 1 / 2 / 1 . 0  / / 1 0 . 1 

161  20/03/03/lST  FLR  D 0 R M / 4 5 9 8 / 1 / 2 / 1 . 3 3  /  1 . 6 /  1 1 . 5 

162  20/04/04/lST  FLR  H TG / 1 7 0 0  / 1 / 2 / 1 . 3 3 / 1 . 6  /  1 1 . 5 

163  20/05/05/2 ND  FLR  DOR  M/4598/ 1/2/ 1.83/ 1.6/11. 5 

164  20/06/06/2NO  FLR  H TG / 1 7 0 0  / 1 / 2 / 1 . 8 3 / 1 . 6  /  1 1 . 5 

165  21/M////CBL0TX///CBLQTX 

166  24/01/1/770/1 //136/3 7 

167  24/01/2/1005/ 1//136/ 127 

168  24/01/3/565/1//136/21/ 

16  5)  24/02/1/350/1// 136 /  I  27 

170  24/02/2/210/1//136/21/ 

171  24/03/1/896/1// 136/37 

172  24/03/2/1568/1//136/127 

173  24/03/3/897/1//136/217 

174  24/O3/4/1128/1//136/30/. 


LINE 
I  75 
176 
I  177 
178 
1  7  9 
180 
1  8  1 
182 
183 
18'? 
1  8  5 
186 

1 8  7 
188 

189 

190 
19? 
192 
1  9  3 

19  4 
?  9  5 
196 
?.  9  7 
198 

1  f>  9 
200 

2  0.1 


CONTENTS  OF  :  E;\CB420.TM 

24/04/1/196/1//136/127 
24/O4/2/552/1//136/307 
24/05/1 /896/1//136/37 
24/e5/2/1568/l//136/127 
24/05/3/897/1//136/217 
24/05/4/552/1//136/307 
24/06/1/196/1//136/127 
24/06/2/552/1//136/307 
25/01/1/68/1/1/ . 55/ . 57 
25/01/2/136/1/1/. 55/. 5 7/3 
25/01/3/57/1/1/. 55/. 57 
25/02  / 1  /45/1/1/. 55/.  f5  7 /  r? 

25/03/1/99/ 1/1/. 55/. 57 
25/03/2/ 213/1/1/. 55/. 5 7/4 
25/03/3/99/1/1/0.55/0.57 
25/03/4/170/1/1/. 55/. 57 
25/04/2/75/1/1/0.55/0.57/4 
25/05/1/99/1/1/0.55/0.57 

2  5/05/2  /213/1  /1  /0. 5  5 / 0 . 5  7 
25/05/3/99/1/1/0.55/0.57 
25/05/4/170/1/1/0.55/0.57 
25/06/2/70/1/1/0.55/0.57 

26/t'l/C8LQP/CBLQL/CLUQFAN//0FF/C8lQFAN/0FF/0FF/CBLQP/0FF 
27/M/359/SF-PERS/230/190/.5/WATT-SF/INCAND 
29 /M/ . 091 /C  FM-SF/ . 091  /C  F  M-SF/ . 26 /C  FM-SF/ . 26/C  FM-S  F 
3O/01  /390O/CFM/3  9O0/CFM/////132  5/  CFh1 

3  0/  0  3/4&OO/CFr'l/4500/CFM/////1325/CFM 
3  0  /  0  5  /  5  0  0  0  /  C  F  M  /  5  0  0  0  /  C  F  M  /  /  /  /  / 1 3  2  5  /  C  F  M 
3 1 / 0 1  / 1  / 3 1 0 / 1 / / 1 3  8 / C  0  N  ST  A  NT  /  6  5 / 4  5 
31/ 0 2/1/1140/ 1  //133/ CONSTANT  / 6 5  / 4 5 

3  1  /  0  5  /  1  /  4  3  0  2  / 1  /  / 1  3  7  /  H  R  L  Y  0  A  n  8 

31/06/1/170O/1//137/HRLYOAO8 

3 3/3/ 4. 5/. 75/12. 5 

33/4/6.5/1.0/12.5 

SYSTEM  -  3 

39/3/VESTIBULE 

40/1 /FC 

41/1/01/01/03/03/05/05 

42/1/0.5/0.5////0.-5 

45/1/C8LQCLQ/OFF/OFF/OFF/OFF/CBLQHT6/OFF/OFF/OFF/OFP 
^8/1////35. 7/TONS 
49/1  /792  /MBH 
40/2/RAD 

41/2/02/02/04/04/06/06 

^2/2//////0.5 

4 5/2 /OFF /OF F/0FF/0FF/0FF/CBLQHT6 /OFF/OFF/OFF/OFF 

49/2/68  / MBH 

EQUIPMENT  --  3 

59/3 /CAR  LISLE ///VESTIBULE 

60/1/1/BLKPLANT/l/l 

62/1/EQ1121L/1/35.7/T0NS/1.32/KW-T0M 
6  3  /  1  /  5  /  H  P 
65/1/1  //1/2 

67/1/EQ2101/1/5/HP/860/MBH 
69/1/FQ40O3/////EQ4O03 
LOAD  --  4 

19/4 /COMBINED  EC05 

20/01/01/GND  FLR  C L G / 3 3 7 2 / 1 / 2 / 1 , 0 / / 1 0 . 1 


I  I N  K 
233 


237 
2  3  3 
239 
2/| « 
241 
24  2 
243 

24  4 

245 

246 

247 

248 

249 
2  5  0 
251 
2  52 
253 

25  4 

255 

256 

257 
2  5  8 
259 


262 

263 

26  4 
265 
2  66 

267 

268 

269 

270 

271 

272 

273 

274 

275 

27  6 

277 

278 

279 

280 
281 

28  2 
283 
28  4 


28  8 
289 


29  0 


CONTENTS  OF  :  E:\CB420.TM 

20/02/02/6RN  FLR  HTG / 2 7 2 0 / 1 /2 / 1 . 0  /  / 1 0 . 1 

20/03/03/lST  FLR  D 0 R M / 4 5 9 8 / 1  / 2 / 1 . 3 3  / 1 . 6  / 1 1 . 5 

20/04/04  /lST  FLR  HTG /1 7 00 / 1 / 2 / 1 . 3 3 / 1 . 6  / 1 1 . 5 

20/05/05/2ND  FLR  D 0 R M / 4 5 9 8 / 1 / 2 / 1 . 8 3 / 1 . 6  /  1 1 . 5 

2O/06/06/2NO  FLR  HTG / 1  7 00 / 1 /2 / 1 . 8 3 / 1 . 6 / 1 1 . 5 

21/M////CBL0TX///CBLQTX 

24/O1/1/770/1//115/37 

24/01/2/1005/1 //1 15 /  I  2 7 

24/01/3/565/1// 115/2  17 

24/02/1/350/1//115/127 

24/02/2/210/1//115/217 

24/03/1/896/1//1 15/37 

24/03/2/1568/1//115/12/ 

24/0  3/3/8  9  7  /1// 115/2 17 
24/03/4/1128/1//115/307 
24/04/1/196/1//115/127 
24/04/2/552/1//115/30/ 

24/05/1/896/1//115/37 
2  4  /  0  5  /  2  /  1  5  6  8  /  1  /  /  1 1  5  /  I  2  / 

2  4  /  0  5  /  3  /  8  9  7  /  1  /  /  3. 1 5  /  2  1  7 
24/O5/4/552/l//115/::5  0  7 
24/06/1/196/3 //115/127 
2  4  /  0  6  /  2  /  5  5  2  /  1  /  /  1 1  5  /  3  0  / 

2  5  /  0  3  /  1  /  6  8  /  1  / 1  /  .  5  5  /  .  5  7 
2  5  /  0  1  /  2  /  1 3  6  /  1  / 1  /  .  5  5  /  .  7  /  3 

2  5  /  0 1  /  3  /  5  7  /  3,  / 1 ,/  .  5  5  /  .  5  7 
25/02/1/45/1/1/. 55/. 5 7/3 
2  5  /  0  3  /  1  /  9  9  /  3.  /  1  /  .  5  5  /  .  5  7 

2  5  /  0  3  /  2  /  2 1  3  /  1  /  1  /  .  5  5  /  .  5  7  /  4 
25/03/3/99/1/1/0.55/0.57 
25/03/4/170/1/1/. 55/.  5 7 
25/04/2/75/3/1/0.55/0.57/4 
25/05/1/99/1/1/0.55/0.57 
25/05/2/213/1/1/0.55/0.57 
25/05/3/99/1/1/0.55/0.57 
25/05/4/170/1/1/0.55/0.57 
25/06/2/70/1/1/0.55/0.57 

26/M/CBLQP/CBLQL/CBLOFAN//OFF/CBLC)FAN/OFF/OFF/C8LQP/OFF 

27/ M /359/S  F-PERS/ 230/190  /  .  5 /LJATT-S  F  / 1 N  C  A  N  0 

29/r'l/.091/CFM-SF/.O91/CFM-SF/.19/CFM-SF/.19/CFM-SF 

3O/O1/3  9O0/CFM/39OO/CFM/////132  5/  CFI'1 

30/03/4500/CFM /4500/C FM/////1325/CFM 

30 /05/5000/C FM /5000/C FM/////132 5 /CFM 

31/01/1/31C/1//115/CONSTAMT/65/45 

31/02/1/1140/1  /  /115/CO  NSTA  NT/65/4  33 

31/05/1/4302/1//116/HRLYOADB 

31/06/1/17O0/1//116/HRLYOADB 

33/3/4. 5/. 75/12. 5 

3  3  /  4  /  6 . 5  / 1 . 0  / 1  2  .  fS 
SYSTEM  -  4 

3  9  /  4  /  C  0  M  8  I N  E  0  E  C  0  '3 
40/1/FC 

41/1/01/01/03/03/05/05 
42/1/0. 5/0. 5////0. 5 

45/1/CBLQCLG/OFF/OFF/OFF/OFF/CBLQ HTG /OFF /OFF/OFF/OF F 
48/1  ////35. 7/TONS 
4 9/1/792/ MBH 
40/2/RAD 


I  INF  # 
291 


2  <!  b 
296 
2  9 '/ 
298 

2  ?!  9 
300 

3  0 1 
302 


CONTENTS  OF  :  E  : \C8-!120  .  TM 

41/2/02/02/04/04/06/06 

42/2//////0.5 

45/2/OFF/OFF/OFF/OFF/aFF/CBLQHTG/ OFF/OFF/OFF/OFF 
49/2/68  / M8H 
EQUIPMENT  -  4 

59/4/CARLISLE///C0M8INED  ECOS 
60/1/1/BLKPLANT/l/l 

62/1/EQ1121L/1/35.7/T0NS/1. 32/KW--T0N 

63/1/5/HP 

65/1/1//1/2 

67/1/EQ2101/1/5/HP/860/MBH 

69/1/EQ4003/////EQ4OO3 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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u 

it 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  420 

Weather  File  Code; 

Location: 

Latitude; 

Longitude; 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 

Winter  Clearness  Number: 

Summer  Design  Dry  Bulb; 

Summer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb; 

Summer  Ground  Relectance; 

Winter  Ground  Relectance: 

Air  Density; 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 

Latent  Heat  Factor; 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29,2 

(in.  Hg) 

1.00 

l.CO 

92 

(f) 

72 

(F) 

4 

(f) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (8tu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period;  January  To  December 

Cooling  Load  Methodology;  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  15:25:39  2/  2/94 

Dataset  Name:  C8420  .TM 


Trane  Air  Conditioning  Econoiics  .V  600 

8y:  Trane  Customer  Direct  Service  Network  PAGE  2 

AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 

. . . SYSTEM  SUMMARY  — . - . - . 

(Design  Airflow  Quantities) 


Outside 

Cooling 

— -  Main  - 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Nufnber  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  FC 

1,144 

13,400 

13,400 

16,300 

4,044 

0 

3,975 

2  RAD 

0 

0 

0 

0 

555 

0 

0 

Totals 

1,144 

13,400 

13,400 

16,300 

4,599 

0 

3,975 

CAPACITY  -  ALTERNATIVE  1 

BASE  BUILDING 

SYSTEM 

S  U  M  M  A 

R  Y . 

(Design  Capacity  Quantities) 


Cooling . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

FC 

35.7 

0.0 

0.0 

35.7 

-792,000 

0 

-9,952 

0 

0 

0 

-792,000 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-68,000 

0 

0 

0 

0 

0 

-68,000 

Totals 

35.7 

0.0 

0.0 

35.7 

-860,000 

0 

-9,952 

0 

0 

0 

-860,000 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  23.7  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 


ENGINEERING  CHECKS 


System  Main/  System 
Number  Auxiliary  Type 

FC 
RAO 


Percent 

- Cool 

mg - 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Air 

Sq  Ft 

Ton 

/Ton 

8.53 

1.07 

375.4 

352.0 

0.00 

0.00 

0.0 

0.0 

Heating  — 


Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

34.09 

1.07 

-63.02 

12,568 

0.00 

0.00 

-11.11 

6,120 

1  Main 

2  Main 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


.  V  600 
PAGE  3 

System  1  Slock  FC  -  FAN  COIL 

COOLING  COIL  PEAK  uuunntnnntinutnnnn  CLG  SPACE  PEAK  ntunun*  HEATING  COIL  PEAK  ttnnn 


Peaked  at  Time  : 

Mo/Hr:  ' 

7/16 

t 

Mo/Hr: 

7/17 

* 

Ho/Hr:  13/  1 

Outside  Air  :=> 

0AO8/KS/HR:  ' 

91/  73/  98.0 

t 

t 

OADB; 

89 

* 

* 

OADB:  4 

Space 

fist.  Air 

Ret.  Air 

Net 

fiercnt 

% 

Space 

fiercnt 

t 

Space  fieak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

If 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Stub) 

(Btuh) 

(Btuh) 

(Btuh) 

(“s) 

t 

(Btuh) 

W 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00 

i 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Glass  Solar 

41,966 

0 

'l,9o6 

14.73 

t 

44,290 

23.32 

t 

0 

0 

0.00 

Glass  Cond 

10,580 

0 

10,530 

3.71 

* 

10,032 

5.28 

i 

-51,264 

-51,264 

10.82 

Kail  Cond 

58,394 

9,639 

68,033 

23.87 

t 

62,113 

32.71 

t 

-175,355 

-204,291 

43.12 

•  Partition 

1,407 

-  1,407 

0.49 

t 

1,723 

0.91 

t 

-16,207 

-16,207 

3.42 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

91,799 

91,799 

32.21 

* 

44,818 

23.60 

if 

-201,996 

-201,996 

42.64 

Sub  Total—) 

204,146 

9,639 

213,735 

75.02 

162,977 

85.82 

t 

-444,821 

-473,757 

100.00 

Internal  Loads 

if 

t 

Lights 

17,587 

0 

17,587 

6.17 

t 

17,801 

9.37 

if 

0 

0 

0.00 

People 

13,013 

13,013 

4.57 

t 

6,683 

3.52 

if- 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Sub  Total:-) 

30,599 

0 

0 

30,599 

10.74 

* 

24,484 

12.89 

t 

0 

0 

0.00 

Ceiling  Load 

2,465 

-2,463 

0 

0.00 

* 

2,434 

1.28 

if 

-6,449 

0 

0.00 

Outside  Air 

0 

0 

0 

35,859 

12.58 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

4,764 

1.67 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

if 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Exhaust  Heat 

-44 

0 

«44 

-0.02 

t 

0.00 

0 

o.oc 

Terminal  Bypass 

0 

0 

C 

-0.00 

t 

if 

0.00 

t 

t 

0 

0.00 

Grand  Total—) 

237,209 

7,131 

0 

284,963 

iOO.OO 

i 

189,895 

100.00 

t 

-451,270 

-473,757 

100.00 

_ pnni  Tur  rnri  oci crTTnw-- _ 

A  n  r/\  c* 

-RKtRo - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/KB/HR 

Leaving  DS/KB/HR 

Gross  Total 

Glass  (sf) 

i%) 

(Tons) 

(Mbh) 

(Nbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  12,568 

Main  Clg  35.7 

428.4 

329.0 

13,400 

77.0  65, 

,5  78, 

.3 

61.8  55.2 

56.1 

Part  4,612 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  35.7 

428.4 

Wall  10,742  1,423  13 

—HEATING 

COIL  SELECTION 

■AIRFLOWS  (cffn) 

"ENGINEERING  CHECKS” 

"TEtIPEP.ATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  DA 

8.5 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,144 

0 

Clg  Cfn/Sqft 

1.07 

SADB 

62.0 

98.9 

Hain  Htg 

-792.0 

13; 400 

44.6 

98.9 

Infil 

■  2,900 

2,900 

Clg  Cfffl/Ton 

375.35 

Plenufn 

75.6 

66.3 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

13,400 

13,400 

Clg  Sqft/Ton 

352.04 

Return 

75.6 

66.3 

Preheat 

-10.0 

13,400 

61.0 

61.7 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

34.09 

Ret/OA 

76.9 

66.3 

Reheat 

0.0 

0 

0.0 

.  0.0 

Return 

12,325 

13,400 

No.  People 

35 

Runarnd 

75.0 

68.  C 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

455 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.1 

0.1 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

3,975 

0 

Htg  Cfffl/SqFt 

1.07 

Fn  BldTD 

0.1 

0.1 

Total 

-792.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-63.02 

'  Fn  Frict 

0.2 

0.2 

Trane  Air  Conditioning  Economics 
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System  2  Block  RAD  -  RADIATION 

COOLING  COIL  PEAK  intinuunnntnnnnnun  CLG  SPACE  PEAK  ttnnnnn  HEATING  COIL  PEAK  nnnn 
Peaked  at  Time  -->  Mo/Hr:  0/0  *  Mo/Hr;  0/0  *  Mo/Hr:  13/  1 


Outside  Air  -> 

0AD8/WB/HR: 

0/  0/  0.0 

t 

t 

0AD8:  C 

* 

i 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

1 

let 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

[%)  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  t 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

.  -6,845 

-6,845 

7.23 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-35,411 

-40,758 

43.03 

Partition 

0 

_ 

0 

0.00 

t 

0 

0.00  * 

-8,463 

-8,463 

8.93 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-38,662 

-38,662 

40.81 

Sub  Total::) 

0 

0 

0 

0.00 

4: 

0 

0.00  * 

-89,380 

-94,727 

100.00 

Internal  Loads 

i 

t 

Lights 

0 

0 

0 

O.GO 

t 

0 

0.00  ^ 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

o.co  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

% 

0 

0.00  * 

-5,419 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

o.co 

t 

% 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0,00  ^ 

-94,799 

-94,727 

100.00 

nnni  tvia  apt i  ci 

•I  PATTHM. 

— flRffiS - 

- UUUL1M13  OUiL  QLLtUllUl’l 

n  fxLn  J 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Ents 

ring  DB/WB/HR 

Leaving  D8/WB/HR 

Gross  Total 

Glass  (sf 

'  w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor  6,120 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

0  0 

.0 

0.0 

0.0 

0.0 

Part  2 

,840 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

0  0 

.0 

0.0 

0.0 

0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

Wall  2,056 

190  9 

U  P  A  T  T  VI  r 

Ann  nn 

PAT 

rnvi _ 

AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)  — 

UUiL  OCLLI./  1  iun 

Capacity 

Coil  Airf 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB  0. 

0 

68.1 

Main  Htg  -68.0 

0 

0.0 

0.0 

Infil 

0 

555 

Clg  Cfm/Ton 

0.00 

Plenum  0 

0 

64. e 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0. 

0 

63.8 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0 

0 

63. E 

Reheat  0.0 

0 

0.0 

0.0 

Return 

0 

0 

No. 

People 

0 

Runarnd  0 

0 

68. C 

Humidif  0.0 

0 

0.0 

0,0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD  0 

0 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0 

0 

O.C 

Total  -68.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-11.11 

Fn  Frict  0 

0 

O.C 

Trane  flir  Conditioning  Econoirics 
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BUILDING  U-VALUES  -  ALTERNATIVE  1  .  .  .  ,  „ 

BASE  BUILDING 

- .  BUILDING  U-VALUES . 


Roon)  U-Values  — 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Suninir 

Wintr 

Summr 

Wintr 

(Ib/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

GNO  FLR  CLG 

0.088 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.317 

84.8 

18.03 

Zone 

1  Total/Ave. 

0.088 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.317 

84.8 

18.03 

3 

1ST  FLR  DORN 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

106.8 

22.84 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000^ 

0.000 

0.550 

0.563 

0.344 

0.337 

106.8 

22.84 

5 

2N0  FLR  DORM 

0.057 

0,000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

107.0 

22.79 

Zone 

5  Total/Ave. 

0.057 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

107.0 

22.79 

System 

1  Total/Ave. 

0.059 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.331 

101.0 

21.53 

2 

GRN  FLR  HTG 

0.088 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.317 

50.9 

10.51 

Zone 

2  Total/Ave. 

0.088 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.317 

50.9 

10.51 

4 

1ST  FLR  HTG 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

56.9 

12.06 

Zone 

4  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

56.9 

12.06 

6 

2ND  FLR  HTG 

0.057 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

72.2 

15.26 

Zone 

6  Total/Ave. 

0.057 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

72.2 

15.26 

System 

2  Total/Ave. 

0.069 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.328 

58.5 

12.26 

Building 

0.063 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.330 

87.1 

18.50 

Trane  Air  Conditioning  Economics 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 

. — .  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

GNO 

FLR  CLG 

i 

1 

3,372 

3,372 

310 

0 

0 

0 

0 

261 

11 

2,079 

Zone 

1 

Total/Ave. 

3,372 

310 

0 

0 

0 

0 

261 

11 

2,079 

3 

1ST 

FLR  DORN 

1 

1 

4,598 

4,598 

0 

0 

0 

0 

0 

581 

13 

3,908 

Zone 

3 

Total/Ave. 

4,598 

0 

0 

0 

0 

0 

581 

13 

3,908 

5 

2ND 

FLR  DORN 

1 

1 

4,598 

4,598 

4,302 

0 

0 

0 

0 

581 

15 

3,332 

Zone 

5 

Total/Ave, 

4,598 

4,302 

0 

0 

0 

0 

581 

15 

3,332 

System 

1 

Total/Ave. 

12,568 

4,612 

0 

0 

0 

0 

1,423 

13 

9,319 

2 

GRN 

FLR  HTG 

1 

1 

2,720 

2,720 

1,140 

0 

0 

0 

0 

45 

8 

515 

Zona 

2 

Total/Ave. 

2,720 

1,140 

0 

0 

0 

0 

45 

8 

515 

4 

1ST 

FLR  HTG 

1 

1 

1,700 

1,700 

0 

0 

0 

0 

0 

75 

10 

673 

Zone 

4 

Total/Ave. 

1,700 

0 

0 

0 

0 

0 

75 

10 

673 

6 

2ND 

FLR  HTG 

1 

1 

1,700 

1,700 

1,700 

0 

0 

0 

0 

70 

9 

678 

Zone 

6 

Total/Ave. 

1,700 

1,700 

0 

0 

0 

0 

70 

9 

678 

System 

2 

Total/Ave, 

6,120 

2,840 

0 

0 

0 

0 

190 

9 

1,866 

Building 

18,688 

7,452 

0 

0 

0 

0 

1,613 

13 

11,185 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value-  :  0.000  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  =  0.370  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.370  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  0.00  (Stu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  14.17  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent  —  Cooling  Load . Heating  Load . Cooling  Airflow . Heating  Airflow 


Design 

Load 

Cap. 

(Ton) 

Hours  Hours 

w 

Capacity 

(Btuh) 

Hours 

(^0 

Hours 

Cap. 

(Cfm) 

Hours 

w 

Hours 

Cap. 

(Cfm) 

Hours 

w 

Hours 

0  - 

5 

1.8 

18 

265 

-43,493 

12 

566 

670.0 

0 

0 

0.0 

0 

0 

5  - 

10 

3.6 

17 

250 

'86,995 

10 

473 

1,340.0 

0 

0 

0.0 

0 

0 

10  - 

15 

5.4 

15 

231 

'130,493 

.  25 

1,210 

2,010.0 

0 

0 

0.0 

0 

0 

15  - 

20 

7.1 

28 

429 

'173,990 

23 

1,128 

2,680.0 

42 

3,650 

0.0 

0 

0 

20  - 

25 

8.9 

9 

141 

'217.488 

7 

336 

3,350.0 

0 

0 

0.0 

0 

0 

25  - 

30 

10.7 

6 

84 

'260,^86 

7 

359 

4,020.0 

0 

0 

0.0 

0 

0 

30  - 

35 

12.5 

5 

75 

-304,433 

8 

397 

4,690.0 

0 

0 

0.0 

0 

0 

35  - 

40 

14.3 

0 

0 

-347,981 

2 

87 

5,360.0 

0 

0 

0.0 

0 

0 

40  - 

45 

16.1 

0  0 

-391,479 

0 

21 

6,030.0 

0 

0 

0.0 

0 

0 

45  - 

50 

17.9 

1 

20 

-434.976 

1 

57 

6,700.0 

21 

1,825 

0.0 

0 

0 

50  - 

55 

19.6 

1 

11 

-478,474 

0 

7 

7,370.0 

0 

0 

0.0 

0 

0 

55  - 

60 

21.4 

0 

0 

-521,972 

1 

71 

8,040.0 

0 

0 

0.0 

0 

0 

60  - 

65 

23.2 

0 

0 

-565,469 

3 

149 

8,710.0 

0 

0 

0.0 

0 

0 

65  - 

70 

25.0 

0 

0 

-603,967 

1 

28 

9,380.0 

0 

0 

0.0 

0 

0 

70  - 

75 

26.8 

0 

0 

-652,464 

0 

0 

10,050.0 

0 

0 

0.0 

0 

0 

75  - 

80 

28.6 

0 

0 

-695,962 

0 

0 

10,720.0 

0 

0 

0.0 

0 

0 

80  - 

85 

30.3 

0 

0 

-739,4(:0 

0 

0 

11,390.0 

0 

0 

0.0 

0 

0 

85  - 

90 

32.1 

0 

0 

-782,95' 

0 

0 

12,060.0 

0 

0 

0.0 

0 

0 

90  - 

95 

33.9 

0 

0 

-826,455 

0 

0 

12,730.0 

0 

0 

0.0 

0 

0 

95  - 

100 

35.7 

0 

0 

-869,953 

0 

0 

13,400.0 

38 

3,285 

0.0 

0 

0 

Hours  Off 

0.0 

0  7,253 

0 

0 

3,875 

0.0 

0 

0 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  BUILDING 


U  I  L  D  I  N  G 


TEMPERATURE  PROFILES 


Temperature  . 

Range  1  3  5  2  4  6 

(F) 

Max.  Temp.  78.9  79.2  79.3  90.3  94.8  91.0 

Mo. /Hr.  7  14  7  14  7  14  8  24  8  23  8  24 
Day  Type  111111 


Above  100  0  0 
95  -  100  00 
90-95  0  0 
85-90  0  0 
80-85  0  0 
75  -  80  2,958  2,949 
70  -  75  799  757 
65  -  70  4,947  4,908 
60  -  65  56  146 
55-60  0  0 
50-55  0  0 
Below  50  00 


0  0  0  0 

0  0  0  0 

0  133  1,360  172 

0  2,051  1,362  1,400 

0  863  214  1,200 

,140  774  718  558 

617  643  426  512 

,916  4,296  4,680  4,913 

87  0  0  0 

0  0  0  0 

0  0  0  0 

0  0  0  0 


Min.  Temp. 
Mo. /Hr. 


Day  Type 


64.6  64.0  64.4  67.9  67.9  67.9 

2  15  -2  15  2  15  3  2  3  2  4  3 

2  2  2  2  1  2 


Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Economics 
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HONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. — . . . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

STEAM 

STEAN  DHND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kK) 

(Them) 

(Thrm/hr) 

Jan 

7,849 

18 

1,872 

6 

Feb 

7,093 

18 

1,813 

6 

March 

7,915 

18 

1,200 

5 

April 

7,426 

18 

498 

1 

May 

4,155 

13 

0 

0 

June 

7,675 

35 

0 

0 

July 

13,127 

55 

0 

0 

Aug 

7,941 

42 

0 

0 

Sept 

3,978 

29 

0 

0 

Oct 

6,561 

18 

236 

1 

Nov 

7,585 

18 

842 

2 

Dec 

7,817 

18 

1 , 595 

5 

Total 

89,120 

55 

8,056 

6 

Building  Energy  Consumotion  : 
Source  Energy  Consumption  : 


59,336  (Etu/Sq  Ft/Year) 
106,313  (3tu/Sa  Ft/Year) 


Floor  Area  : 


18,688  (Sq  Ft) 


Trane  Air  Conditioning  Eccnoirics 

8y:  Trane  Custoaer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUNPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . . . Monthly  Consumption 


\m 

Code 

Jan 

Feb 

Mar 

Apr 

May 

0 

LIGHTS 

ELEC 

2472 

2234 

2534 

2383 

2503 

FK 

9.3 

9.3 

9.3 

9.3 

9.3 

1 

flISC  LO 

ELEC 

0 

0 

0 

0 

-  0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

/*} 

HISC  ID 

GAS 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

flISC  LD 

OIL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  Sim 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

i*1ISC  LD 

P  HCTH20 

0 

0 

Q 

A 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

msc  ID 

P  CHILL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1121L 

AIR-C 

LD  RECIP  35‘60 

TONS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQSOOi 

CHILLED  WATER  PUNP  C 

.V. 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5313 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

1200 

1084 

1200 

1161 

1200 

PK 

2.9 

2.9 

2.9 

2.9 

2.9 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

2444 

2442 

2534 

2383 

2503 

2583 

2442 

9.3 

9.3 

9.3 

9.3 

9.3 

9.3 

9.3 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

A 

'J 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

c 

0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

1554 

4636 

1602 

0 

0 

0 

0 

21.4 

37.7 

29.0 

9.4 

0.0 

0.0 

0.0 

193 

539 

194 

0 

0 

0 

0 

2,3 

3,9 

3.1 

1.1 

0.0 

0,0 

0.0 

1750 

3644 

1849 

0 

0 

0 

0 

5.0 

5.0 

5.0 

5.0 

0.0 

0.0 

0.0 

106 

220 

112 

0 

0 

0 

0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

1161 

1200 

1200 

1161 

1200 

1161 

1200 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

V  600 
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Total 


29,257 

9.3 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


7,822 

37.7 


926 

3.9 


7,243 

5.0 


437 

0.3 


14,130 

2.9 


Trane  flir  Conditioning  Economics 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


ELEC 

448 

406  452  433 

451 

436 

447 

450 

434 

447 

433 

446 

5,283 

PK 

0.9 

0.9  0.9  0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

1 

EQ2101 

PURCHASED  DISTRICT  STEAM 

P  STEAK 

1872 

1813  1200  498 

0 

0 

0 

0 

0 

236 

842 

1595 

8,056 

PK 

5.7 

5.8  5.1  1.3 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

2.3 

5.5 

5.8 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C 

:.v. 

ELEC 

3699 

3341  3699  3420 

0 

0 

0 

0 

0 

2391 

3579 

3699 

23,828 

PK 

5.0 

5.0  5.0  5.0 

0.0 

0,0 

0.0 

0.0 

0.0 

5.0 

5.0 

5.0 

5.0 

1 

EQ5061 

CONDENSATE  RETURN  PUMP 

ELEC 

30 

27  30  28 

.  0 

0 

0 

0 

0 

19 

29 

30 

.  194 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Trane  Air  Conditioning  Economics 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 

- - - -  UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  55.0  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp. 

fief.  Equipifient 

Hum.  Code  Name 

Cooling  Equipment 

1  EQliSlL  AIR-CLD  RECIP  35 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 
1  SUMMATION  OF  FAN 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
,  Misc  Equipment 
Sub  Total 


Equipment  Description 

Utility 

Demand 

(k«) 

Percnt 
Of  Tot 

w 

■60  TONS 

41.9 

76.25 

41.9 

76.25 

0.0 

0.00 

ELECTRICAL  DEMAND 

3.7 

6.76 

3.7 

6.76 

0.0 

0.00 

9.3 

16.99 

0.0 

0.00 

0.0 

0.00 

9.3 

16,99 

Grand  Total 


55.0  100.00 


Trane  Air  Conditioning  Economics 
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4:4: 

4:4: 

4:4: 

TRACE 

6  0  0 

ANALYSIS 

it 

tt 

tt 

n 

by 

n 

n 

i* 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  420 


Heather  File  Code: 

CARLIS 

-E 

Location: 

ENERGY 

SAVINGS  OPPORTUNITY 

Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

i.CO 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.2C 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0832 

(8tu-min./hr/cuft/F 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-ain./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLf  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  15:33:49  2/  2/94 

Dataset  Naime:  C642C  .TM 


Trane  Air  Conditioning  Econoiracs 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  J  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  - 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Roo^ 

Exhaust 

System  System 

Ai  rf low 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfl3) 

(CfJi) 

(Cfm) 

(Cfui) 

(Cfin) 

(Cfm) 

(Cfm) 

1  FC 

1 , 144 

13,400 

13,400 

15,548 

3,292 

0 

3,975 

2  RAD 

0 

0 

0 

0 

411 

0 

0 

Totsls 

1,144 

13,400 

13,400 

15,548 

3,703 

0 

3,975 

CAPACITY  -  ALTERNATIVE  2 

WALL  &  ROOF  INSULATION 

SYSTEM 

S  U  M  M  A 

R  Y . — 

(Design  Capacity  Quantities) 


Main  Sys. 

■ . Cooling . 

Aux.  Sys.  Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Heating  — - 
Reheat 

Huinidif.  Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Caoacity  Capacity 

Totals 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  FC 

35.7 

0.0 

0.0 

35.7 

-792,000 

0 

-58,096 

0 

0 

0 

-792,000 

2  RAO 

0.0 

0.0 

0.0 

0.0 

-68,000 

0 

0 

0 

0 

0 

-68,000 

Totals 

35.7 

0.0 

0.0 

35.7 

-860,000 

0 

-58,096 

0 

■  0 

0 

-860,000 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  15.1  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  8,  ROOF  INSULATION 

.  ENGINEERING  CHECKS 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

-  Cooling 

Cfm/ 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

FC 

8,53 

1.07 

375.4 

352.0 

34.09 

1.07 

-63.02 

12,568 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-11.11 

6,120 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  15 


System  1  Block  PC  -  FAN  COIL 


ttuttttttttttnnutntt  COOLING  COIL  PEAK  CLG  SPACE  PEAK  tttttutntt  HEATING  COIL  PEAK  tttnttt 


Peaked  at  Time  "> 

Mo/Hr: 

7/16 

* 

Mo/Kr:  7/16  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR;  ' 

91/  73/  98.0 

* 

t 

OAOB:  91  * 

* 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sei 

;S.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh)  (Btuh)  ■ 

W 

Skylite  Solr 

c 

0 

0 

0.00  , 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Glass  Solar 

41,966 

0 

41,966 

23.23 

t 

43,128 

35,12  * 

0  0 

0.00 

Glass  Cond 

10,580 

0 

10,580 

5.86 

t 

10,356 

8.43  ^ 

-51,264  -51,264 

21.08 

Wall  Cond 

8,988 

1,518 

10,506 

5.82 

t 

9,130 

7.43  * 

-29,565  -34,557 

14.21 

Partition 

346 

-  346 

0.19 

t 

483 

0.39  * 

-7,722  -7,722 

3.18 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

53,618 

53,613 

29.68 

t 

35,131 

28.60  * 

-149,627  -149,627 

61.53 

Sub  Total'O 

115,497 

1,518 

117,015 

64.73 

t 

98,227 

79.98  * 

-233,177  -243,169 

100.00 

Internal  Loads 

t 

t 

Lights 

17,744 

0 

17,744 

9.82 

t 

17,744 

14.45  * 

0  0 

0,00 

People 

13,013 

13,013 

7.20 

t 

6,479 

5.28  * 

0  0 

0.00 

tiisc 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0  0 

o.oc 

Sub  Total") 

30,756 

0 

0 

30,756 

17.03 

t 

24,223 

19.72  t 

0  0 

o.oc 

Ceiling  Load 

409 

-409 

0 

0.00 

t 

364 

0.30  ^ 

-1,110  0 

0.00 

Outside  Air 

0 

0 

0 

28,105 

15.56 

t 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

4,764 

2.64 

t 

0.00  * 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

o.oc 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

-0.00 

t 

t 

0.00  ^ 
i 

0 

o.oc 

Grand  Total") 

146,662 

1,109 

0 

180,640 

100.00 

t 

122,814 

100.00  * 

-239,287  -243,169 

lOO.OC 

UUULInb  UUlL  uLuLvIiuii 

- ftritfto - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/KS/HR 

Leaving  D8/WB/HR 

Gross  Total  Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Graii 

ns 

Deg  F  Deg  F 

Grains 

Floor  12,568 

Main  Clg  35.7 

428.4 

350.5 

13,400 

76.6  67 

.2  87, 

.6 

66.4  57.3 

57.5 

Part  4,612 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof  0 

0  0 

Totals  35.7 

428.4 

Wall  10,742  1,423  13 

-urATTKi^  rnri  oci  rr*TTnw _ _ 

_ ATnrt  A'lic  /r.-Pm'T 

rwATurcoT  Jl'a 

- HtRlinu  UUIL  OtLtttiUft - 

ft i Ki  LUff 0  (C Iff]  j 

-  — tribiNttKinu 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Pooling 

Heating  Clg 

%  OA 

8.5  Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

1,144 

0  Clg  Cfm/Sqft 

1.07  SADB  66.6 

84.4 

Main  Htg  -792.0 

13, 

400  '  30.1 

84.4 

Infil 

2,148 

2,148  Clg  Cfm/Ton 

375.35  Plenum  75.1 

67.7 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

13,400 

13,400  Clg  Sqft/Ton 

352.04  Return  75.1 

67.7 

Preheat  -58.1 

13,400  62.3 

66.3 

Mincfiii 

0 

0  Clg  Btuh/Sqft 

34,09  Ret/OA  76.4 

67.7 

Reheat  0.0 

0  0.0 

0.0 

Return 

11,573 

13,400  No. 

People 

35  Runarnd  75.0 

68. C 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0.0  Fn  MtrTD  0.1 

0.1 

Opt  Vent  0.0 

0  0.0 

0.0 

Rfo  Exh 

3,975 

0  Htg  Cfm/SqFt 

1.07  Fn  BldTD  0.1 

0.1 

Total  -792.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

-63.02  Fn  Frict  0.2 

0.2 

Trane  Air  Conditioning  Econoirics 
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System  2 

Block 

RAD 

-  RADIATION 

li 

COOLING  COIL 

PEAK  CLG  SPACE 

peak  HEATING  COIL  PEAK  nmnt 

w 

Peaked  at  Time  — > 

Mo/Hr;  0/  0 

* 

Mo/Hr:  0/  0  * 

Mo/Hr:  13/  1 

■ 

Outside  Air  "> 

OADB/WB/HR: 

0/  0/  0.0 

t 

t 

OADB; 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.TLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

>6,845 

-6,845 

14.62 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-5,970 

-6,915 

14.77 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-4,408 

-4,408 

9.42 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-28,638 

-28,638 

61.18 

Sub  Total  —  ) 

0 

0 

0 

0.00 

% 

0 

0.00 

>45,862 

-46,806 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

^  0 

0.00 

i 

0 

0.00 

0 

0 

0.00 

disc 

0 

0 

0 

c 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Sub  Totabo 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

0 

0.00  * 

>947 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0,00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

9 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00  * 

* 

0 

0.00 

Grand  Total:o 

0 

0 

0 

0 

O.GO 

0 

0.00  * 

>46,809 

-46,806 

100.00 

y'nni  Tur’  c 

r i  r^TTOki _ 

.^ADCAC _ _  _ 

- "OUUUilTU  UUlL  OLLLUIlUiT 

HaLHo 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf] 

(i) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Oeg  F  Grains 

Oeg  F  Oeg  F 

Grains 

Floor  6 

,120 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

0  0 

0 

0.0  0.0 

0.0 

Part  2,840 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

0  0 

0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

Wall  2,056  190  9 

urATTiip  rnri  on  c^Tinwi _ 

_ A  T  DC!  r.!i!C  ( 

_  _ rwnTwrFRTNn 

HiKrLUrto  iCTlllJ 

1  Ci irLKH  1  UKlO  {if 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

0.0 

Type.  Clg 

Htg 

(Mbh) 

(cfffl)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

:ao8  0.0 

68.1 

Main  Htg  -68.0 

0  ■  0.0 

0.0 

Infil 

0 

411  Clg  Cfm/Ton 

0.00 

^lenuin  0.0 

67.4 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

67.2 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

67.2 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0 

Runarnd  0.0 

68. C 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

^  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total  -68.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

-11.11 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Econo, nics 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

. - . - .  BUILDING  U-VALUES 


. - . Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Hass  Capac. 

Room  Summr  Wintr  Suismr  Jlintr  (lb/  (Btu/ 


Number 

Des 

cripticn 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

w 

indo 

Windo 

Wall 

Ceil. 

sqf 

t) 

sqft/F) 

1 

GND 

FLR  CL3 

0.058 

0.000 

0.000 

0.000 

0 

.000 

0 

.550 

0. 

,563 

0 

.058 

0, 

.317 

93 

.0 

19 

.82 

Zone 

1 

Total/Ave. 

0.058 

0.000 

0.000 

0.000 

0 

.000 

0 

.550 

0, 

,563 

0 

.058 

0 

,317 

93 

.0 

19 

,82 

3 

131 

FLR  DORH 

0.000 

0.000 

0.000 

0.000 

0 

.000 

0, 

.550 

0. 

,563 

0 

.058 

0, 

,337 

108 

.9 

23. 

.25 

Zone 

3 

Total/Ave. 

0.000 

0.000 

0.000 

0.000- 

0 

.000 

0 

.550 

0. 

,563 

0 

.058 

0, 

,337 

108 

.9 

23, 

.25 

5 

2ND 

FLR  DORM 

0.027 

0.000 

0.000 

0.000 

0 

.000 

0, 

.550 

0. 

563 

0 

.058 

0, 

,337 

109, 

.7 

23, 

.33 

Zone 

5 

Total/Ave. 

0.027 

0.000 

0.000 

0.000 

0 

.000 

0, 

.550 

0. 

563 

0 

.058 

0, 

,337 

109, 

,7 

23, 

.33 

Systs 

JIH 

1 

Total/Ave. 

0.029 

0.000 

0.000 

0.000 

0 

.000 

.0, 

.550 

0. 

563 

0 

.058 

0, 

,331 

104, 

Q 

22. 

,36 

2 

6RN 

FLR  HTG 

0.058 

0.000 

0.000 

0.000 

0 

.000 

0, 

.550 

0, 

,563 

0 

.058 

0. 

,317 

81, 

.7 

17, 

,40 

Zone 

2 

Total/Ave. 

0.053 

0.000 

0.000 

0.000 

0 

.000 

0, 

,550 

0. 

563 

0 

.058 

0. 

,317 

31, 

T 

,  ! 

17. 

,40 

4 

1ST 

FLR  HTG 

0.000 

0.000 

0.000 

0.000 

0 

.000 

0, 

.550 

0. 

563 

0 

.058 

0. 

,337 

57, 

,8 

12. 

,25 

Zone 

4 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0, 

.000 

0. 

,550 

0. 

563 

0 

.058 

0. 

,337 

57. 

,8 

12. 

,25 

6 

2ND 

FLR  HTG 

0,027 

0.000 

0,000 

0.000 

0, 

.000 

0, 

,550 

0. 

563 

0, 

.058 

0. 

,337 

74. 

,1 

15. 

,65 

Zone 

6 

Total/Ave. 

0.027 

0.000 

0.000 

0.000 

0, 

,000 

0. 

,550 

0. 

563 

0, 

.058 

0. 

,337 

74. 

,1 

15. 

,65 

System 

2 

Total/Ave. 

0.039 

0.000 

0.000 

0.000 

0, 

,000 

0. 

,550 

0. 

563 

0, 

.058 

0. 

,328 

73. 

,0 

15. 

,49 

Building 

0.033 

0.000 

0.000 

0.000 

0. 

,000 

0. 

550 

0. 

563 

0. 

,058 

0. 

,330 

94. 

5 

20. 

11 

Trane  Air  Conditioning  Econonics 
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BUILDING  AREAS  -  ALTERNAHVE  2 
WALL  J  ROOF  INSULATION 

. - . . BUILDING  AREAS 


Floor 

Total 

Exposed 

sr  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof, 

Window 

Win 

Net  Wall 

Room 

DudI 

icats 

Roofft 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

R:n 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

{%) 

(sqft) 

(sqft) 

W 

(sqft) 

1 

GNO  FLR  CLG 

1 

1 

3,372 

3,372 

310 

0 

0 

0 

0 

261 

11 

2,079 

Zone 

1  Total/Ave. 

3,372 

310 

0 

0 

0 

0 

261 

11 

2,079 

3 

1ST  FLR  DORK 

1 

1 

4,598 

4,598 

0 

0 

0 

0 

0 

581 

13 

3,908 

Zone 

3  Total/Ave. 

4,598 

0 

0 

0 

0 

0 

581 

13 

3,908 

5 

2N0  FLR  DORK 

1 

1 

4,598 

4,598 

4,302 

0 

0 

0 

0 

581 

15 

3,332 

Zone 

5  Total./Ave. 

4,593 

4,302 

0 

0 

0 

0 

581 

15 

3,332 

System 

1  Total/Ave. 

12,563 

4,612 

0 

0 

0 

0 

1,423 

13 

9,319 

2 

GRN  FLR  HTG 

i 

j 

2,720 

2,720 

1,140 

0 

0 

0 

0 

45 

8 

515 

Zone 

2  Total/Ave. 

2,720 

1,140 

0 

0 

0 

0 

45 

8 

515 

4 

1ST  FLR  HTG 

1 

1 

1,700 

1,700 

0 

0 

0 

0 

0 

75 

10 

673 

Zone 

4  Total/Ave. 

1,700 

0 

0 

0 

0 

0 

75 

10 

'  673 

6 

2ND  FLR  KTG 

1 

i 

!,7C0 

1,700 

1,700 

0 

0 

0 

0 

70 

9 

678 

Zone 

6  Total/Ave. 

1,700 

1,700 

0 

0 

0 

0 

70 

9 

678 

System 

2  Total/Ave. 

6,120 

2,840 

0 

0 

0 

0 

190 

9 

1,866 

Building 

18,688 

7,452 

0 

0 

0 

0 

1,613 

13 

11,185 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
WALL  J  ROOF  INSULATION 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.000  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.120  (8tu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.120  (Btu/Hr/So  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (CTTV'r)  ;  0.00  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  10.93  (Btu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Econoaics 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
HALL  &  ROOF  INSULATION 

.  SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— -  Coo! 

:ing  Loa 

,d  — - 

.  Heating  Load 

Cooling  Airflow 

— -  Heating  Airflow 

Design 

Can. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(Btuh) 

(Cfm) 

(Cfm) 

W 

0 

~  5 

1.8 

37 

533 

-45,905 

19 

803 

670.0 

0 

0 

0.0 

0 

0 

5 

10 

3.6 

17 

250 

-91,810 

50 

2,153 

1,340.0 

0 

0 

0.0 

0 

0 

10 

-  15 

5.4 

23 

340 

-137,714 

14 

604 

2,010.0 

0 

0 

0.0 

0 

0 

15 

-  20 

7.1 

17 

241 

-183,619 

11 

481 

2,680.0  , 

42 

3,650 

0.0 

0 

0 

20 

-  25 

8.9 

4 

60 

-229,524 

2 

81 

3,350.0 

0 

0 

0.0 

0 

0 

25 

-  30' 

10.7 

0 

0 

-275,429 

2 

87 

4,020.0 

0 

0 

0.0 

0 

0 

30 

-  35 

12.5 

0 

0 

-321,334 

7 

U 

118 

4,690.0 

0 

0 

0.0 

0 

0 

35 

-  40 

14.3 

1 

20 

-367,238 

0 

0 

5,360.0 

0 

0 

0.0 

0 

0 

40 

-  45 

16.1 

1 

11 

-413,143 

0 

0 

6,030.0 

0 

0 

0.0 

0 

0 

45 

'  50 

17.9 

0 

0 

-459,048 

0 

0 

6,700.0 

21 

1,825 

0.0 

0 

0 

50 

-  55 

19.6 

0 

0 

-504,953 

0 

0 

7,370.0 

0 

0 

0.0 

0 

0 

55 

-  60 

21.4 

0 

0 

-550,858 

0 

0 

8,040.0 

0 

0 

0.0 

0 

0 

60 

-  65 

23.2 

0 

0 

-596,762 

0 

0 

8,710.0 

0 

0 

0.0 

0 

0 

65 

-  70 

25.0 

0 

0 

-642,667 

0 

0 

9,380.0 

0 

0 

0.0 

0 

0 

70 

-  75 

26.8 

0 

0 

-688,572 

0 

0 

10,050.0 

0 

0 

0.0 

0 

0 

75 

-  80 

28.6 

0 

0 

-734,477 

0 

0 

10,720.0 

0 

0 

0.0 

0 

0 

80 

-  85 

30.3 

0 

0 

-780,382 

0 

0 

11,390.0 

0 

0 

0.0 

0 

0 

85 

-  90 

32.1 

0 

A 

-826,286 

0 

0 

12,060.0 

0 

0 

0.0 

0 

0 

90 

-  95 

33,9 

0 

0 

-872,191 

0 

0 

12,730.0 

0 

0 

0.0 

0 

0 

95 

-  100 

35.7 

0 

0 

-918,096 

0 

0 

13,400.0 

38 

3,285 

0.0 

0 

0 

Hours  Off 

0,0 

0 

7,305 

0 

0 

4,-133 

0.0 

0 

0 

0.0 

0 

8,760 

Trane  Air  Conditioning  Eccncsics 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 


MALL  J  ROOF  INSULATION 


BUILDING 


TEMPERA! 


Temperature  . - . - . Zone 

Ranqe  1  3  5  2  4  6 

(F) 


Max.  Temp. 

73.4  78.7  78.9 

90.9 

102.4 

95.6 

Mo. /Hr. 

7  14  7  14  7  14 

9  20 

9  20 

8  21 

Day  Type 

1  1  1 

5 

1 

2 

Above  100 

0 

0 

0 

0  1,464 

0 

95  -  100 

0 

0 

0 

0 

489 

621 

90  -  95 

0 

0 

0 

720 

461 

1,587 

85  90 

0 

0 

0 

1,644 

704 

250 

80  “  85 

0 

0 

0 

1,226 

459 

922 

75  -  80 

2,928 

2,940 

3,019 

1,137 

399 

438 

70  “  75 

1,216 

1,144 

1,105 

1,153 

833 

593 

65  -  70 

4,616 

4 ,  o76 

4,636 

2,880  3,951 

4,344 

60  -  65 

0 

0 

0 

0 

0 

0 

55  -  60 

0 

0 

0 

0 

0 

0 

50  -  55 

0 

0 

0 

0 

0 

0 

50 

0 

0 

0 

0 

0 

0 

Min.  Teiiip, 

66.5 

66.1 

66.4 

67.9 

67.9 

67.9 

Mo. /Hr. 

2  15 

2  15 

2  15 

3  6 

3  22 

3  3 

Day  Type 

2 

2 

2 

3 

1 

1 

Number 


IRE  PROFILES 

Number  . . 

of  Hours  . 


Trane  Air  Conditioning  Economics 

By:  Trane  Custoicer  Direct  Service  Network 

MONTHLY  ENERGY  CONSOMPTIQN  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 

. . - . — . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

STEAM  STEAM  OMNO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

7,848 

18 

927 

3 

Feb 

7,090 

18 

925 

3 

March 

7,912 

18 

580 

2 

April 

6,391 

18 

193 

1 

May 

4,152 

13 

0 

0 

June 

6,894 

28 

0 

0 

July 

10,456 

42 

0 

0 

Aug 

7,278 

34 

0 

0 

Sept 

3,976 

28 

0 

r. 

Oct 

4,624 

18 

30 

1 

Nov 

7,483 

18 

355 

1 

Dec 

7,815 

18 

753 

3 

Total 

31,920 

42 

3,762 

3 

Building  Energy  Consumption 

:  35, 

093  (8tu/Sq 

Ft/Year) 

Source  Energy  Con 

suiiiption 

:  71,730  (8tu/Sq 

Ft/Year) 

Floor  Area  :  18,688  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


UIU 

Code 

Jan 

Feb 

Mar 

Apr  May 

June 

0 

LIGHTS 

ELEC 

2472 

2234 

2534 

2383  2503 

2444 

PK 

9.3 

9.3 

9.3 

9.3  9.3 

9.3 

1 

MISC  LD 

ELEC 

0 

0 

0 

0  -  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

3 

liISC  LD 

OIL 

0 

0 

0 

0  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

4 

HISC  LD 

P  STEAM 

0 

0 

0 

0  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0 

0  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

1 

EQ1121L 

AIR-CLO  REC 

IP  35*60  TONS 

ELEC 

0 

0 

0 

0  0 

1113 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

9.4 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0  0 

138 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.8 

1 

EQ5001 

CHILLED  WATER  PUMP  C.V. 

ELEC 

0 

0 

0 

0  0 

1511 

PK 

0,0 

0.0 

0.0 

0.0  0.0 

5.0 

1 

EC5313 

CONTROLS 

ELEC 

0 

0 

0 

0  0 

91 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.3 

1 

[04003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

1200 

1084 

1200 

1161  1200 

1161 

PK 

2.9 

2.9 

2.9 

2.9  2.9 

2,9 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

July 

c: 

Sep 

Oct 

Nov 

Dec 

Total 

2442 

2534 

2383 

2503 

2383 

2442 

29,257 

9.3 

9.3 

9.3 

9.3 

9.3 

9.3 

9.3 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

o.c 

0.0 

0.0 

0.0 

0,0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

■  0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2634 

1156 

0 

0 

0 

0 

4,903 

25.4 

19.0 

9.1 

0.0 

0.0 

0.0 

25.4 

314 

143 

0 

0 

0 

0 

595 

2.6 

2.1 

0.9 

0.0 

0.0 

0.0 

2.6 

3226 

1695 

0 

0 

0 

0 

6,433 

5.0 

5.0 

5.0 

0.0 

0.0 

0.0 

5.0 

195 

102 

0 

0 

0 

0 

388 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1200 

1200 

1161 

1200 

1161 

1200 

14,130 

2,9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

Trane  fiir  Conditioning  Econoisics 

By:  Trane  Custossr  Direct  Service  Network 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


ELEC 

446 

404  450  432  449 

434 

PK 

0.9 

0.9  0.9  0.9  0.9 

0.9 

EQ2101 

PURCHASED  DISTRICT  STEAM 

p  Sim 

927 

925  580  193  0 

0 

PK 

3.0 

3.1  2.2  0.8  0.0 

0.0 

EQ'5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

3699 

3341  3699  2396  0 

0 

PK 

5.0 

5.0  5.0  5.0  0.0 

0.0 

CONDENSATE  RETURN  PUMP 
27  30  19  _  0 

0.0  0.0  0.0  0.0 


445 

448 

432 

445 

431 

444 

5,260 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0 

0 

0 

30 

355 

753 

3,762 

0.0 

0.0 

0.0 

0.5 

1.1 

2.9 

3.1 

0 

0 

0 

472 

3480 

3699 

20,785 

0.0 

0.0 

0.0 

5.0 

5.0 

5.0 

5.0 

0 

0 

0 

4 

28 

30 

169 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  E85061 
ELEC 
PK 


30 

0.0 


0 

0.0 


Trans  Air  Conditioning  Econotiics 

By:  Trane  Customer  Direct  Service  Network 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
WALL  4  ROOF  INSULATION 

. - . - . . UTILITY  PEAK 

Utility  ELECTRIC  OENANO 

Peak  Value  42.4  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (so) 

Hour  16  Month  7 

Eqp. 

Ref.  Equipment 

Hum.  Code  Name  Equipment  Description 

Cooling  Equipment 

1  EQ112iL  AIR-CLD  RECIP  55-60  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 
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CHECKSUMS 


Utility  Percnt 


Demand 

Of  Tot 

(kW) 

(%) 

29.3 

69.17 

29.3 

69.17 

0.0 

0.00 

3.7 

8.78 

3.7 

8.73 

0,0 

0,00 

9.3 

22.06 

0.0 

0.00 

0.0 

0.00 

9.3 

22.06 

Grand  Total 


42.4  100.00 


Trane  Air  Conditioning  Econouics 

By:  Trane  Custoiier  Direct  Service  Network 
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n 

n 

tt 

TRACE 

6  0  0 

ANALYSIS 

n 

n 

n 

n 

by 

** 

n 

tt 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  420 


Weather  File  Code:  CARLISLE 

Location:  ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Latitude: 

40,2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29,2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0382 

(Btu-min./hr/cui t/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor; 

4.4519 

(Lb-min./hr/cuf t) 

Design  Simulation  Period:  Hay  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


15:42:53  2/  2/94 

CB420  .TM 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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% 

AIRFLOW  -  ALTERNATIVE  3 
VESTIBULE 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Mam 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  FC 

1,144 

13,400 

13,400 

16,193 

3,937 

0 

3,975 

2  RAD 

0 

0 

0 

0 

535 

0 

0 

Totals 

1,144 

13,400 

13,400 

16,193 

4,471 

0 

5,975 

CAPACITY  -  ALTERNATIVE  3 
VESTIBULE 

- - - - - - -  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Hedting 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

FC 

35.7 

0.0 

0.0 

35.7 

-792,000 

0 

-11,597 

0 

0 

0 

-792,000 

2 

RAO 

0.0 

0.0 

0.0 

0.0 

-68,000 

0 

0 

0 

0 

0 

-63,000 

Totals 

35.7 

0.0 

0.0 

35.7 

-860,000 

0 

-11,597 

0 

0 

0 

-860,000 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  23.4  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  3 
VESTIBULE 


ENGINEERING  CHECKS 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

1 

Main 

FC 

8.53 

1.07 

2 

Main 

RAO 

0.00 

0.00 

Cooling  .  Keating  — 


Cfm/ 

Sq  ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

375.4 

352.0 

54.09 

1,07 

-63.02 

12,563 

0,0 

0.0 

0.00 

0.00 

-11.11 

6,120 

Trane  Air  Conditioning  Economics 

8y;  Trane  Customer  Direct  Service  Network 
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System  1  Block  FC  -  FAN  COIL 

COOLING  COIL  PEAK  unini:*«****4::t:u«***)(:*****n'  CLG  SPACE  PEAK  »**^:**«*n*  HEATING  COIL  PEAK  tmtm 


Peaked  at  Time  -■> 

Mo/Hr:  7/16 

* 

Mo/Hr:  7/17  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OAOB/WB/HR:  91/  73/  98.0 

* 

t 

OADB:  89 

)  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak  , 

Percnt 

Sens.  Rat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(^)  * 

(Btuh)  (Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0  0 

0.00 

Glass  Solar 

41,966 

0 

41,966 

14.92 

t 

44,290 

23.53  * 

0  0 

0.00 

Glass  Cond 

10,530 

0 

10,580 

3.76 

t 

10,032 

5.33  * 

-51,264  -51,264 

10.99 

Nall  Cond 

58,394 

9,637 

68,031 

24.19 

t 

62,113 

32.99  * 

-175,355  -204,291 

43.81 

Partition 

1,407 

1,407 

0.50 

t 

1,723 

0.92  * 

-16,207  -16,207 

3.48 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

88,164 

88,164 

31.34 

% 

43,158 

22.93  * 

-194,515  -194,515 

41.72 

Sub  Totai-=> 

2vD ,  5i i 

9,657 

210,148 

74.71 

161,317 

85.69  * 

-437,340  -466,276 

100.00 

Internal  Loads 

t 

t 

Lights 

17,587 

0 

17,587 

6.25 

t 

17,801 

9.46  * 

0  0 

0.00 

People 

13,013 

13,013 

4.63 

t 

6,683 

3.55  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

0 

0.00  * 

0  0 

0.00 

Sub  Total—) 

30,599 

0 

0 

30,599 

10.88 

* 

24,484 

13.01  * 

0  0 

0.00 

Ceiling  Load 

2,430 

-2,480 

0 

0.00 

* 

2,450 

1.30  * 

-6,449  0 

0.00 

Outside  Air 

0 

0 

0 

35,763 

12.71 

0 

0.00  ^ 

0  0 

0.00 

Sup.  Fan  Heat 

4,764 

1.69 

i 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

-0.00 

i 

t 

0.00  * 

* 

0 

0.00 

Grand  Total") 

233,591 

7,157  0 

T  vtA  rr.j  \ 

281,275 

•1  rz'TTr^Li _ 

100.00 

t 

188,251 

100.00  * 

-443,789  -466,276 

100.00 

- UUULii^tj  tUiL  OCLLvi  iUl'i” 

n  ALtt  J 

>  ■  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Enterin 

g  08/WB/HR 

Leaving  DB/KB/HR 

Gross  Total  Glass  (sf) 

{%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  f  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  12,568 

Main  Clg  35.7 

428.4 

330.7 

13,400 

77.0  65 

.5  78.4 

61.9  55.2 

56.0 

Part  4,612 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof  ■  0 

0  0 

Totals  35.7 

428.4 

Wall  10,742  1,423  13 

rr'TTnii 

-  --pNnTUPPRTwn 

--TFMPFRATURFS  fFl—- 

OUiL  OCLCl^ilUiA 

"  H  i  i\  1  L  U  n  J  (  U  1  til  ^ 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Coding 

Heating  Clg 

^  CA 

8.5  Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

1,144 

0  Clg  Cfm/Sgft 

1.07  SAD8  62.1 

98.4 

Main  Htg  -792.0 

13,400  44.1 

98.4 

Infil 

2,793 

2,793  Clg  Cfm/Ton 

375.35  Plenum  75.6 

66.3 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

13,400 

13,400  Clg  Sqft/Ton 

352.04  Return  75.6 

66.3 

Preheat  -11.6 

13,400  61.0 

61.8 

Mincfm 

0 

0  Clg  Btuh/Sqft 

34.09  Ret/OA  76.9 

66.2 

Reheat  0.0 

0  0.0 

0.0 

Return 

12,218 

13,400  Ho. 

People 

35  Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

371 

0  Htg 

%  OA 

0.0  Fn  MtrTD  0.1 

0.1 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

3,975 

0  Htg  Cfm/SqFt 

1.07  Fn  BldTO  0.1 

0.1 

Total  -792.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

-63.02  Fn  Frict  0.2 

0.: 

Trane  Air  Conditioning  Econoiiiics 

By:  Trane  Customer  Direct  Service  Network 
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System  2  Block  RAO  *'  RADIATION 


***t**^)t:*i:**t^i:ti:^i:*:r*^**  COOLING  COIL  PEAK  nunintnnutnnnntnnn  CLG  SPACE  PEAK  twmntn  HEATING  COIL  PEAK  tttnnt 


Peaked  at  Tiite  --> 

Mo/Hr:  0/  0 

* 

Mo/Hr; 

0/,  0 

t 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR: 

0/  0/  0.0 

* 

t 

0AD8: 

0 

t 

t 

OAOB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

;.FLat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

[%]  * 

(Btuh) 

{%) 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

■  0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

% 

-6,845 

-6,845 

7.34 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-35,411 

-40,758 

43.69 

Partition 

0 

0 

0.00  * 

0 

0.00 

t 

-8,463 

-8,463 

9.07 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  ^ 

0 

0.00 

t 

-37,230 

-37,230 

39.91 

Sub  Total—) 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-87,948 

-93,295 

100.00 

Internal  Loads 

i 

Lights 

0 

0 

0 

0.00  ^ 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Nisc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total  —  ) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-5,419 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

i 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

t 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

i 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 
t 

0.00 

t 

t 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-93,367 

-93,295 

100.00 

/  ■ 

r'riTi  rn 

r  r*  T  T  n  ii _ 

.-.ADPAQ _ 

OUULiMU  UUiL  OCLLUUUn - 

R  KuH  j 

‘  ■  Total  Capacity 

Sens  Cap. 

Coil  Airfi 

Entering  OB/KB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  {%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F  Deg  F  Grains 

Deg  F  Oeg  F 

Grains 

Floor  6,120 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0.0 

0.0  0.0 

0.0 

Part  2,840 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  ^  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

Wall  2,056 

190  9 

—HEATING 

Capacity 

COIL  SELECTION 
Coil  Airfi 

Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-68.0 

0 

0.0 

0,0 

Infil 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

0.0 

0 

0.0 

0.0 

Nincfm 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

Huffiidif 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

Total 

-68.0 

Auxil 

-ENGINEERING  CHECKS- 

"TEMPERATURES  (F)  — 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

535 

Clg  Cfifi/Tcn 

0.00 

Plenum 

0.0 

64.8 

0 

Clg  Sgft/Ton 

0.00 

Return 

0.0 

63.8 

0 

Clg  Btuh/Sqft 

0,00 

Ret/OA 

0.0 

63.8 

0 

No.  People 

0 

Runarnd 

0.0 

68.  C 

0 

Htg  ‘s  OA 

0.0 

Fn  MtrTO 

0.0 

o.e 

0 

Htg  Cfro/SqFt 

0.00 

Fn  BldTD 

0.0 

O.C 

0 

Htg  Btuh/SqFt 

-11.11 

Fn  Frict 

0.0 

O.C 

AIRFLOWS  (cfni) 
Cooling 
0 
0 
0 
0 
0 
0 
0 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 
VESTIBULE 

. - . BUILDING  U-VALUES 


. - . Room  U-Values  .  Room  Room 

(8tu/hr/sqft/F)  Mass  Capac. 

Room  Summr  Wintr  Summr  Wintr  (lb/  (Btu/ 


Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

GND  FLR  CLG 

0.088 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.317 

84.8 

18.03 

Zone 

1  Total/Ave. 

0.088 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.317 

84.8 

18.03 

3 

1ST  FLR  DORM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

106.8 

22.84 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

106.8 

22.84 

5 

2ND  FLR  DORM 

0.057 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

107.0 

22.79 

Zone 

5  Total/Ave. 

0.057 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

107.0 

22.79 

System 

1  Total/Ave. 

0.059 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.331 

101.0 

21.53 

2 

GRN  FLR  KTG 

0.088 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.317 

50.9 

10.51 

Zone 

2  Total/Ave. 

0.088 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.317 

50.9 

10.51 

4 

1ST  FLR  HT6 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

56.9 

12.06 

Zone 

4  Total/Ave. 

0.000 

0.000 

0.000 

o.coo 

0.000 

0.550 

0.563 

0.344 

0.337 

56.9 

12.06 

6 

2ND  FLR  HTG 

0.057 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

72.2 

15.26 

Zone 

6  Total/Ave. 

0.057 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.337 

72.2 

15.26 

System 

2  Total/Ave. 

0.069 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.328 

58.5 

12.26 

Building 

0.063 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.344 

0.330 

87.1 

18.50 
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BUILDING  AREAS  -  ALTERNATIVE  3 
VESTIBULE 

- - - - - BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Roo(n 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/«1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(^^) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

GND  FLR  CLG 

1 

1 

3,372 

3,372 

310 

0 

0 

0 

0 

261 

11 

2,079 

Zone 

1  Total/Ave. 

3,372 

310 

0 

0 

0 

0 

261 

11 

2,079 

3 

1ST  FLR  DORM 

1 

1 

4,598 

4,598 

0 

0 

0 

0 

0 

581 

13 

3,908 

Zone 

3  Total/Ave. 

4,598 

0 

0 

0 

0 

0 

581 

13 

3,908 

5 

2ND  FLR  DORM 

1 

1 

4,598 

4,598 

4,302 

0 

0 

0 

0 

581 

15 

3,332 

Zone 

5  Total/Ave. 

4,598 

4,302 

c 

0 

0 

0 

581 

15 

3,332 

System 

1  Total/Ave. 

12,568 

4,612 

0 

0 

0 

0 

1,423 

13 

9,319 

2 

GRN  FLR  HTG 

1 

1 

2,720 

2,720 

1,140 

0 

0 

0 

0 

45 

8 

515 

Zone 

2  Total/Ave. 

2,720 

1,140 

0 

0 

0 

0 

45 

8 

515 

4 

1ST  FLR  HTG 

1 

1 

1,700 

1,700 

0 

0 

0 

0 

0 

75 

10 

673 

Zone 

4  Totai/Ave. 

1,700 

0 

0 

0 

0 

0 

75 

10 

673 

6 

2N0  FLR  HTG 

1 

1 

1,700 

1,700 

1,700 

0 

0 

0 

0 

70 

9 

678 

Zone 

6  Total/Ave. 

1,700 

1,700 

0 

0 

0 

0 

70 

9 

678 

System 

2  Total/Ave. 

6,120 

2,840 

0 

0 

0 

0 

190 

9 

1,866 

Building 

18,688 

7,452 

0 

0 

0 

0 

1,613 

13 

11,185 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
VESTIBULE 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.000  (Btu/Hr/Sq  ft/f) 

Overall  Wall  U-Value  :  0.370  (Btu/Kr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.370  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  0.00  (Btu/Hr/Sq  Ft) 
Hall  Overall  Thermal  Transfer  Value  (OTTVw)  :  14.17  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 

VESTIBULE  ' 


Trane 'Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load 

-  Heating  Load 

—  Cooling 

Airflow 

—  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(^) 

(Btuh) 

(%) 

(Cfm) 

(^) 

(Cfm) 

(%) 

0 

-  5 

1.8 

16 

246 

-43,580 

12 

563 

670.0 

0 

0 

0.0 

0 

0 

5 

-  10 

3.6 

18 

270 

-87,160 

10 

497 

1,340.0 

0 

0 

0.0 

0 

0 

10 

-  15 

5.4 

15 

231 

-130,739 

25 

1,225 

2,010.0 

0 

0 

0.0 

0 

0 

15 

-  20 

7.1 

28 

418 

-174,319 

22 

1,090 

2,680.0 

42 

3,650 

0.0 

0 

0 

20 

-  25 

8.9 

10 

152 

-217,899 

6 

305 

3,350.0 

0 

0 

0.0 

0 

0 

25 

-  30 

10.7 

6 

84 

-261,479 

7 

359 

4,020.0 

0 

0 

0.0 

0 

0 

30 

'  35 

12.5 

5 

75 

“305,059 

8 

397 

4,690.0 

0 

0 

0.0 

0 

0 

35 

^  40 

14.3 

0 

0 

-348,639 

2 

87 

5,360.0 

0 

0 

0.0 

0 

0 

40 

-  45 

16,1 

0 

0 

“392,218 

0 

21 

6,030.0 

0 

0 

0.0 

0 

0 

45 

-  50 

17.9 

1 

20 

“435,793 

1 

57 

6,700,0 

21 

1,825 

0.0 

0 

0 

50 

"  55 

19.6 

1 

11 

“479,378 

0 

3 

7,370.0 

0 

0 

0.0 

0 

0 

55 

-  60 

21.4 

0 

0 

-522,958 

1 

71 

8,040.0 

0 

0 

0.0 

0 

0 

60 

-  65 

23.2 

0 

0 

“566,538 

3 

149 

8,710.0 

0 

0 

0.0 

0 

0 

65 

-  70 

25.0 

0 

0 

“610,118 

1 

28 

9,380.0 

0 

0 

0.0 

0 

0 

70 

-  75 

26.8 

0 

0 

“653,698 

0 

0 

10,050.0 

0 

0 

0.0 

0 

0 

75 

-  80 

28.6 

0 

0 

“697,277 

0 

0 

10,720.0 

0 

0 

0.0 

0 

0 

80 

-  85 

30.3 

0 

0 

“749,857 

0 

0 

11,390.0 

0 

0 

0.0 

0 

0 

85 

-  90 

32.1 

0 

0 

“734,437 

0 

0 

12,060.0 

0 

0 

0.0 

0 

0 

90 

-  95 

33.9 

0 

A 

“828,017 

0 

0 

12,730,0 

0 

0 

0.0 

0 

0 

95 

-  100 

35.7 

0 

0 

“871,597 

0 

0 

13,400.0 

38 

3,285 

0.0 

0 

0 

Hou 

irs  Off 

0.0 

0  7 

,253 

0 

0 

3,908 

0.0 

0 

0 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
VESTIBULE 


BUILDING  T  E  M  P  E  R  A  T 


Tefp.psrature 

Range 

1 

3 

5 

2 

4 

6 

(F) 

Max.  Temp. 

78.9 

79.2 

79.3 

90.3 

94,8 

91.0 

Mo. /Hr. 

7  14 

7  14 

7  14 

8  24 

8  23 

8  24 

Day  Type 

1 

1 

1 

1 

1 

1 

Above  100 

0 

0 

0 

0 

0 

0 

95  -  100 

0 

0 

0 

0 

0 

0 

90  -  95 

0 

0 

0 

133 

1,360 

172 

85  -  90 

0 

0 

0 

2,051 

1,362 

1,400 

SO  -  85 

0 

0 

0 

S63 

214 

1,200 

75  -  80 

2,983 

2,990 

3,167 

797 

735 

558 

70  -  75 

774 

716 

590 

636 

413 

512 

65  -  70 

4,947 

4,908 

4,916 

4,280 

4,676 

4,918 

60  -  65 

56 

146 

37 

0 

0 

0 

55  -  60 

0 

0 

0 

0 

0 

0 

SO  -  55 

0 

0 

0 

0 

0 

0 

Below  50 

0 

0 

0 

V 

0 

0 

Min.  Temp. 

64.6 

64.1 

64.5 

67.9 

67.9 

67.9 

Mo. /Hr. 

2  15 

2  15 

2  15 

3  2 

4  4 

2  7 

Day  Type 

2 

2 

o 

L 

2 

n 

L 

7 

Zone 


Number 


IRE  PROFILES 

Number . . 

of  Hours  . 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
VESTIBULE 

. - . .  MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

STEAH 

STEAfi  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kKh) 

(kW) 

(Therfii) 

(Thrm/hr) 

Jan 

7,849 

18 

1,845 

6 

Feb 

7,092 

18 

1,784 

6 

March 

7,914 

18 

1,178 

5 

April 

7,425 

18 

485 

1 

May 

4,155 

13 

0 

0 

June 

7,747 

35 

0 

0 

July 

13,117 

55 

0 

0 

Aug 

7,968 

41 

0 

0 

Sept 

3,978 

29 

0 

0 

Oct 

6.475 

18 

223 

1 

Nov 

7,585 

18 

329 

2 

Dec 

7,816 

13 

1,573 

5 

Total 

89,122 

55 

7,914 

6 

Building  Energy  Consumption  = 
Source  Energy  Consumption  : 


58,624  (Stu/Sq  Ft/Year) 
105,297  (Stu/Sq  Ft/Year) 


Floor  Area  : 


18,688  (Sq  Ft) 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
VESTIBULE 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Nufii 

Code 

Jan 

Feb 

Mar 

Apr 

May 

0 

LIGHTS 

ELEC 

2472 

2234 

2534 

2383 

2503 

PK 

9.3 

9.3 

9.3 

9.3 

9.3 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

-  0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

PK 

0.0 

o.c 

0.0 

0.0 

0,0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1121L 

AIR-CLO  RECIP  35-60  TONS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

o.c 

0.0 

0.0 

0.0 

1 

EQ5C01 

CHILLED  WATER  PUMP  C.V. 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5313 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

o.c 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

1200 

1034 

1200 

1161 

1200 

PK 

2.9 

2.9 

2.9 

2.9 

2.9 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

2444 

2442 

2534 

2383 

2503 

2333 

2442 

9.3 

9.3 

9.3 

9.3 

9.3 

9.3 

9.3 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1612 

4627 

1626 

0 

0 

0 

0 

22.0 

37.3 

28.6 

9.3 

0.0 

0.0 

0.0 

196 

538 

197 

0 

0 

0 

0 

2.4 

3.8 

3.0 

1.1 

0.0 

0.0 

0.0 

1790 

3644 

1849 

0 

0 

0 

0 

5.0 

5.0 

5.0 

5.0 

0.0 

0.0 

0.0 

108 

220 

112 

0 

0 

0 

0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

1161 

1200 

1200 

1161 

1200 

1161 

1200 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 
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Total 


29,257 

9.3 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


7,865 

37.3 


931 

3.8 


7,283 

5.0 


439 

0.3 


14,130 

2.9 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 


VESTIBULE 

ELEC 

448 

406  451  433  451 

436 

446 

450 

434 

447 

432 

446 

■5,281 

PK 

0,9 

0.9  0.9  0.9  0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

1 

EQ210i 

P  STEAM 

1845 

PURCHASED  DISTRICT  STEAM 

1784  1178  483  0 

0 

0 

0 

0 

223 

829 

1573 

7,914 

PK 

5.6 

5.7  5.0  1.3  0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

2.2 

5.4 

5.7 

1 

EQ5020 

ELEC 

3699 

HEAT  WATER  CIRC.  PUMP  C.V. 
3341  3699  3420  0 

0 

0 

0 

0 

2307 

3579 

3699 

23,743 

PK 

5.0 

5.0  5.0  5.0  0.0 

0.0 

c.o 

0.0 

0.0 

5.0 

5.0 

5.0 

5.0 

1 

EQ506i 

ELEC 

30 

CONDENSATE  RETURN  PUMP 

27  30  28  -  0 

0 

0 

0 

0 

19 

29 

30 

193 

PK 

0.0 

0.0  0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Trane  Air  Conditioning  Econoinics 

By:  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
VESTIBULE 


. UTILITY  PEAK 

C  H  E  C 

K  S  U  1 

Utility  ELECTRIC  DEMAND 

Peak  Value  54.6  (kW) 

Yearly  Time  of  Peak  16  (hr) 

7  (mo) 

Hour  16  Month  7 

Eqp. 

Utility 

Parent 

Ref.  Equipment 

DeiTiand 

of  Tot 

Hum.  Code  Name 

Equipment  Description 

(kW) 

w 

Cooling  Equipment 

1  EQ1121L  AIR-CLO 

RECIP  35-60  TONS 

41.6 

76.09 

Sub  Total 

41.6 

76.09 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1  SUMM.ATION  OF  FAN  ELECTRICAL  DEMAND 

3.7 

6.81 

Sub  Total 

3.7 

6.81 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

9.3 

17.il 

Base  Utilities 

0.0 

0.00 

Mis'c  Equipment 

0.0 

0.00 

Sub  Total 

9.3 

17.11 

Grand  Total 


54.6  100.00 


Trane  Air  Conditioning  Econoinics 

By:  Trane  Customer  Direct  Service  Network 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  420 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in,  Hg) 

1.00 

1.00 

92 

(f) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbs/F) 

1.0882  (8tu-min./hr/cuft/F) 
4,790.2  (8tu-min./hr/cuft) 
4.4519  (Lb-ir,in./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run:  15:51:31  2/  2/94 

Dataset  Name:  C8420  .TM 


Trane  Air  Conditioning  Econoteics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  4 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

■—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Nufiiber  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cffn) 

(Cfm) 

1  PC 

1,144 

13,400 

13,400 

15,441 

3,185 

0 

3,975 

2  RAO 

0 

0 

0 

0 

391 

0 

0 

Totals 

1,144 

13,400 

13,400 

15,441 

3,575 

0 

3,975 

CAPACITY  -  ALTERNATIVE  4 
COMBINED  ECOS 

. . . . . . SYSTEM  SUMMARY . — - . 

(Design  Capacity  Quantities) 

. -  Cooling . . . - . - . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

Systefi] 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

NufBber 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(8tuh) 

(Btuh) 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PC 

35.7 

0.0 

0.0 

35.7 

-792,000 

0 

-59,823 

0 

0 

0 

-792,000 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-68,000 

0 

0 

0 

0 

0 

-68,000 

Totals 

35.7 

0.0 

0.0 

35.7 

-860,000 

0 

-59,823 

0 

0 

0 

-B60,OOC 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  14.9  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  ENGINEERING  CHECKS 


Percent  . Cooling  . . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh./ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

FC  . 

8.53 

1.07 

375.4 

352.0 

34.09 

1.07 

-63.02 

12,568 

2 

Main 

RAO 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-11.11 

6,120 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Block  FC  -  FAN  COIL 

tJ****^:^*;^*^*!:^:**********  COOLING  COIL  PEAK  i:**4:****************1:t*J:*C1:**l<:*  CLG  SPACE  PEAK  **1:***^:*1:***  HEATING  COIL  PEAK  ittnttt 


Peaked  at  Time  - 

:> 

Mo/Hr:  ' 

//16 

t 

Mo/Hr: 

7/16 

t 

Mo/Hr;  13/  1 

Outside  Air  -> 

OADB/WB/HR:  ' 

71/  73/  98.0 

t 

t 

OADB; 

91 

t 

t 

OADB:  '4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens,+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

41,966 

0 

41,966 

23.44 

i 

44,290 

36,58 

t 

0 

0 

0.00 

Glass  Cond 

10,580 

0 

10,580 

5.91 

% 

10,133 

8.37 

t 

-51,264 

-51,264 

21.75 

Nall  Cond 

8,988 

1,518 

10,505 

5.87 

t 

9,288 

7.67 

t 

-29,565 

-34,557 

14.66 

.  Partition 

346 

346 

0.19 

t 

483 

0.40 

t 

-7,722 

-7,722 

3.28 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

51,661 

51,661 

28.86 

t 

32,167 

26.57 

% 

-142,145 

-142,145 

60.31 

Sub  Total  —  ) 

113,541 

1,518 

115,058 

64.27 

t 

96,360 

79.58 

t 

-230,696 

-235,688 

100.00 

Internal  Loads 

t 

t 

Lights 

17,744 

0 

17,744 

9.91 

t 

17,744 

14.65 

t 

0 

0 

0.00 

People 

13,013 

13,013 

7.27 

t 

6,597 

5.45 

i 

0 

0 

0.00 

ilisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

30,756 

0 

0 

30,756 

17.18 

24,340 

20.10 

t 

0 

0 

0.00 

Ceiling  Load 

412 

-412 

0 

0.00 

t 

386 

0.32 

t 

-1,110 

0 

0.00 

Outside  Air 

0 

0 

0 

28,438 

15.89 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

4,764 

2.66 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

-0.00 

i 

t 

0.00 

i 

t 

0 

0.00 

Grand  Total::) 

144,709 

1,106 

0 

179,017 

100.00 

t 

121,086 

100.00 

t 

-231,806 

-235,688 

100.00 

rnn( 

Tur'  rriTi  pri 

rOTTHU _ 

.AnpAO _ 

- UUULinG  I-UIL  OCLCOliUlT 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/N3/HR 

Leaving  D8/NB/HR 

Gross  Total 

Glass  (sf) 

{%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg 

F  Grains 

Floor  12,568 

Main  Clg  35.7 

428.4 

349.3 

13,400 

76.6  67, 

.1  87 

A 

66.5  57. 

2  56.9 

Part  4,612 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0.0 

0.0  0. 

0  0.0 

Roof 

0 

0  0 

Totals  35.7 

428.4 

Nall  10,742  1,423  13 

—HEATING 

COIL  SELECTION . 

•AIRFLOWS  (cfdi) 

-ENGINEERING  CHECKS- 

"TEMPERATURES  (F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

8.5 

Type 

Clg 

Htg 

(Mbh) 

(cfffl) 

Deg  F 

Deg  F 

Vent 

1,144 

0 

Clg  Cfm/Sqft 

1.07 

SA08 

66.7 

83.9 

Main  Htg 

-792.0 

13,400 

29.6 

83.9 

Infil 

2,041 

2,041 

Clg  Cfffl/Ton 

375.35  ■ 

Plenum 

75.1 

67.7 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

13,400 

13,400 

Clg  Sqft/Ton 

352.04 

Return 

75.1 

67.7 

Preheat 

-59.8 

13,400 

62.3 

66.4 

Mincfui 

0 

0 

Clg  Btuh/Sqft 

34.09 

Ret/OA 

76.4 

67.7 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

11,466 

13,400 

Ho.  People 

35 

Runarnd 

75.0 

68.  C 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  HtrTD 

0.1 

0.! 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

3,975 

0 

Htg  Cfm/SqFt 

1.07 

Fn  BldTD 

0.1 

0.1 

Total 

-792.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-63.02 

Fn  Frict 

0.2 

0.2 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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System  2  Block  RAD  -  RADIATION 

COOLING  COIL  PEAK  J:*J:J:^****S:*J:*)t:**^:**l:*i:*l**»tJt:ni:  CLG  SPACE  PEAK  UnUUUm  HEATING  COIL  PEAK  ******n 


Peaked  at  Time  "> 

Ko/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr;  13/  1 

Outside  Air  — > 

OAOB/WB/HR; 

0/  0/  0.0 

t 

t 

0AD8; 

0 

i 

± 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

Space 

Percnt 

*  Space  Peak 

Coil  Peak 

Percnt 

Sen 

s.fLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

*  Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(•<) 

i 

(Btuh) 

(^.) 

* 

(Btuh) 

(Btuh) 

{») 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0 

0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

% 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

i 

0 

0.00 

% 

*6,845 

-6,845 

15.09 

Wall  Cond 

0 

0 

0 

0.00 

i 

0 

0.00 

i 

-5,970 

-6,915 

15.24 

Partition 

0 

0 

0.00 

t 

0 

0.00 

-4,408 

-4,408 

9.72 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

i 

-27,206 

-27,206 

59.96 

Sub  Total”) 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-44,430 

-45,374 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

People 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Nisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total-:) 

0 

0 

0 

0 

0.00 

i 

0 

0,00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-947 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total”) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

“45,377 

-45,374 

100.00 

Tiir'  rnn  on 

- UUULllIU  UOIL  ClCLLLliUll - 

HKlHo - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  08/W8/HR 

Leaving  DB/W8/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(libh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

6,120 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0.0 

0.0  0.0 

0.0 

Part 

2,840 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

Wall 

2,056 

190  9 

—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  OA 

0.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

O.CO 

SADB 

0.0 

68.1 

Main  Htg 

-68.0 

0 

0.0 

0.0 

Infil 

0 

391 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

67.4 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

67.2 

Preheat 

0.0 

0 

0.0 

0.0 

liincfin 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

67.2 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68, C 

Hufflidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  ?s  OA 

0.0 

Fn  MtrTD 

0.0 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

M  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

O.C 

Total 

-68.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-11.11 

Fn  Frict 

0.0 

O.C 

Trane  (Sir  Conditioning  Econouics 

By;  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  U-VALUES 


Room 

Number  Description  Part. 

1  GND  FLR  CLG  0.058 

Zone  1  Total/Ave.  0.053 

3  1ST  FLR  DORM  0.000 

Zone  3  Total/Ave.  0.000 

5  2ND  FLR  DORM  0.027 

Zone  5  Total/Ave.  0.027 

System  1  Total/Ave.  0.029 

2  GRN  FLR  HTG  0.058 

Zone  2  Total/Ave.  0.058 

4  1ST  FLR  HTG  0.000 

Zone  4  Total/Ave.  0.000 

6  2ND  FLR  HTG  0.027 

Zone  6  Total/Ave.  0.027 

System  2  Total/Ave.  0.039 

Building  0.033 


Room  U-Values 
(Btu/hr/sqft/F) 


SuiBdir 

Wintr 

Summr 

ExFlr 

Skylt 

Skylt 

Roof 

Nindo 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

o.coo 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000. 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

o.oco 

0.000 

O.OOG 

0.55C 

0.000 

o.coo 

o.coo 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

o.coo 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

G.OOO 

0.000 

0.550 

0.000 

0.000 

o.oco 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

Room 

Room 

Mass 

Capac. 

Kintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.563 

0.058 

0.317 

93.0 

19.82 

0.563 

0.053 

0,317 

93.0 

19.82 

0.563 

0.053 

0.337 

108.9 

23.25 

0.563 

0.058 

0,337 

108.9 

23.25 

0.563 

0.058 

0.337 

109.7 

23.33 

0.563 

0.058 

0.337 

109.7 

23.33 

0.563 

0.058 

0.331 

104.9 

22.36 

0.563 

0.05S 

0.317 

81.7 

17.40 

0.563 

0.053 

0.317 

81.7 

17.40 

0.563 

0.058 

0.337 

57.8 

12.25 

0.563 

0.058 

0.337 

57.8 

12.25 

0.563 

0.058 

0.337 

74.1 

15.65 

0.563 

0.058 

0.337 

74.1 

15.65 

0.563 

0.058 

0.328 

73.0 

15.49 

0.563 

0.058 

0.330 

94.5 

20.11 
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BUILDING  AREAS  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Nindow 

Hin 

Net  Nall 

Room 

Duplicate 

Rocffi 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/HI 

Area 

Number 

Description 

Fir  1 

Rfi) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(^) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

GND  FLR  CLG 

i 

1 

3,372 

3,372 

310 

0 

0 

0 

0 

261 

11 

2,079 

Zone 

1  Total/Ave. 

3,372 

310 

0 

0 

0 

0 

261 

11 

2,079 

3 

1ST  FLR  DORM 

1 

i 

4,593 

4,598 

0 

0 

0 

0 

0 

581 

13 

3,908 

Zone 

3  Total/Ave. 

4,598 

0 

0 

0 

0 

0 

581 

13 

3,908 

S 

2N0  FLR  DORM 

1 

1 

4,598 

4,598 

4,302 

0 

0 

0 

0 

581 

15 

3,332 

Zone 

5  Total/Ave. 

4,598 

4,302 

0 

0 

0 

0 

581 

15 

3,332 

System 

1  Total/Ave. 

12,568 

4,612 

0 

0 

0 

0 

1,423 

13 

9,319 

2 

GRN  FLR  HTG 

I 

1 

2,720 

2,720 

1,140 

0 

0 

0 

0 

45 

8 

51E 

Zone 

2  Total/Ave. 

2,720 

1,140 

0 

0 

0 

0 

45 

8 

515 

4 

1ST  FLR  HTG 

1 

1 

1,700 

1,700 

0 

0 

0 

0 

0 

75 

10 

673 

Zone 

4  Total/Ave. 

1,700 

0 

0 

0 

0 

0 

75 

10 

673 

6 

2N0  FLR  HTG 

i 

i 

1,700 

1,700 

1,700 

0 

0 

0 

0 

70 

9 

67E 

Zone 

6  Total/Ave. 

1,700 

1,700 

0 

0 

0 

0 

70 

9 

67E 

System 

2  Total/Ave. 

6,120 

2,840 

0 

0 

0 

0 

190 

9 

1,866 

Building 

18,688 

7,452 

0 

0 

0 

0 

1,613 

13 

11,185 

■ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
COMBINED  ECOS 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.000  (8tu/Hr/Sq  Et/F) 

Overall  Nall  U-Value  --  0.120  (8tu/Hr/Sq  Ft/f) 

Overall  Building  U-Value  :  0.120  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  0.00  (Btu/Hr/Sq  ft) 
Nall  Overall  Thermal  Transfer  Value  (OTTVw)  :  10.93  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
COMBINED  ECOS 

. SYSTEM  LOAD  PROFILE . 


System  Totals 


Percent 

-  Cooling  Load 

— — 

.  Heating  Load 

— -  Cooling 

Airflow 

— —  Heating 

Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

W 

(Btuh) 

(%) 

(Cfm) 

(^0 

(Cfm) 

w. 

0 

-  5 

1.8 

39 

578 

-45,991 

20 

869 

670.0 

0 

0 

0.0 

0 

0 

5 

-  10 

3.6 

16 

242 

-91,982 

48 

2,073 

1,340.0 

0 

0 

0.0 

0 

0 

10 

-  15 

5.4 

23 

348 

-137,974 

-  15 

663 

2,010.0 

0 

0 

0.0 

0 

0 

15 

-  20 

7.1 

16 

241 

-183,965 

9 

407 

2,680.0 

42 

3,650 

0.0 

0 

0 

20 

-  25 

8.9 

4 

60 

-229,956 

2 

85 

3,350.0 

0 

0 

0.0 

0 

0 

25 

-  30 

10.7 

0 

0 

-275,947 

2 

71 

4,020.0 

0 

0 

0.0 

0 

0 

30 

-  35 

12.5 

0 

0 

-321,938 

3 

118 

4,690.0 

0 

0 

0.0 

0 

0 

35 

“  40 

14.3 

1 

20 

-367,929 

0 

0 

5,360.0 

0 

0 

0.0 

0 

0 

40 

-  45 

16.1 

1 

11 

-413,921 

0 

0 

6,030.0 

0 

0 

0.0 

0 

0 

45 

-  50 

17.9 

0 

0 

-459,912 

0 

0 

6,700.0 

21 

1,825 

0.0 

0 

0 

50 

-  55 

19.6 

0 

0 

-505,903 

0 

0 

7,370.0 

0 

0 

0.0 

0 

0 

55 

-  60 

21.4 

0 

0 

-551,894 

0 

0 

8,040.0 

0 

0 

0.0 

0 

0 

60 

-  65 

23.2 

0 

0 

-597,885 

0 

0 

8,710.0 

0 

0 

0.0 

0 

0 

65 

-  70 

25.0 

0 

0 

-643,876 

0 

0 

9,380.0 

0 

0 

0.0 

0 

0 

70 

-  75 

26.8 

0 

'  0 

-689,868 

0 

0 

10,050.0 

0 

0 

0.0 

0 

0 

75 

-  80 

28.6 

0 

0 

-735,859 

0 

0 

10,720.0 

0 

0 

0.0 

0 

0 

80 

-  85 

30.3 

0 

0 

-781,850 

0 

0 

11,390.0 

0 

0 

0.0 

0 

0 

85 

-  90 

32.1 

0 

0 

-827,841 

0 

0 

12,060.0 

0 

0 

0.0 

0 

0 

90 

-  95 

33.9 

0 

0 

-873,832 

0 

0 

12,730.0 

0 

0 

0.0 

0 

0 

95 

-  100 

35.7 

0 

0 

-919, S24 

r. 

0 

13,400.0 

38 

3,285 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,260 

0 

0 

4,469 

0.0 

0 

0 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  T 


Temperature  . 

Range  135246 

(F) 


Max.  Temp. 

78.4 

78.7 

78.9  91.0  102.5 

95.6 

Mo./Kr. 

7  14 

7  14 

7  14  9  21  9  22 

8  21 

Day  Type 

1 

1 

1  5  1 

2 

Above  100 

0 

0 

0 

0 

1,464 

0 

95  -  100 

0 

0 

0 

0 

489 

621 

90  -  95 

0 

0 

0 

720 

478 

1,587 

85  -  90 

0 

0 

0 

1,692 

699 

267 

80  -  85 

0 

0 

0 

1,240 

476 

917 

75  -  80 

2,92>3 

2,948 

3,044 

1,260 

370 

436 

70  -  75 

1,243 

1,144 

1,124 

968 

845 

636 

65  -  70 

4,584 

4,668 

4,592 

2,880 

3,939  4,296 

60  -  65 

0 

0 

0 

0 

0 

0 

55  -  60 

0 

0 

0 

0 

0 

0 

50  -  55 

0 

0 

G 

0 

0 

0 

Below  50 

0 

0 

0 

0 

0 

0 

Min.  Temp. 

66.6 

66.2 

66.5 

67.9 

67.9 

67.9 

Mo. /Hr. 

2  15 

2  15 

2  15 

2  23 

3  22 

3  21 

Day  Type 

f'i 

L 

2 

2 

1 

1 

1 

E  M  P  E  R  A  T  U  R  E  PROFILES 

.  Zone  Number  . 

.  Number  of  Hours  . 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

. . MONTHLY  ENERGY 


ELEC 

DEMAND 

STEAM  STEAM  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrin/hr) 

Jan 

7,847 

18 

898 

3 

Feb 

7,090 

18 

895 

3 

March 

7,912 

18 

558 

2 

April 

6,291 

18 

178 

1 

May 

4,152 

13 

0 

0 

June 

7,021 

28 

0 

0 

July 

10,451 

42 

0 

0 

Aug 

7,300 

34 

0 

0 

Sept 

4,074 

28 

0 

0 

Oct 

4,573 

18 

25 

1 

Nov 

7,483 

18 

340 

1 

Dec 

7,815 

18 

730 

3 

Total 

82,009 

42 

3,624 

3 

Building  Energy  Consuaipticn  =  34,367  (8tu/Sq  Ft/Year) 

Source  Energy  ConsuK-ption  :  70,790  (8tu/Sq  Ft/Year) 


CONSUMPTION 


18,688  (Sq  Ft) 


Floor  Area  ^ 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 


EQUIPMENT  ENERGY  CONSUMPTION 


fief  Equip  .  Monthly  Consumption 


um 

Code 

Jan 

Feb 

liar 

Apr  May 

June 

0 

LIGHTS 

ELEC 

2472 

2234 

2534 

2383  2503 

2444 

PK 

9.3 

9.3 

9.3 

9.3  9.3 

9.3 

1 

MISC  LD 

ELEC 

0 

0 

0 

0  *  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0  0 

0 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

A 

0 

0  0 

0 

PK 

0.0 

0.0 

'j .  c 

0.0  0,0 

O.G 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0  0 

0 

■pK 

0.0 

■  0.0 

0.0 

O.C  0.0 

0.0 

J 

EQ1121L 

AIR-CLD  RECIP  35-60  TONS 

ELEC 

0 

0 

0 

0  0 

1142 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

9.4 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0  0 

142 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

0.8 

1 

EQ5001 

CHILLED  WATER  PUMP  C.V. 

ELEC 

0 

0 

0 

0  0 

1601 

PK 

0.0 

0.0 

0.0 

0.0  0.0 

5,0 

1 

EG5313 

CONTROLS 

ELEC 

0 

0 

0 

0  0 

97 

PK 

0,0 

0.0 

0.0 

0.0  0.0 

0.3 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

1200 

1084 

1200 

1161  1200 

1161 

PK 

2.9 

2.9 

2.9 

2.9  2.9 

2.9 

1 

E94003 

FC 

CENTRIF. 

FAN  C.V. 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

2442 

2534 

2383 

2503 

2383 

2442 

29,257 

9.3 

9.3 

9.3 

9.3 

9.3 

9.3 

9.3 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2630 

1175 

12 

0 

0 

0 

4,959 

25.0 

18.8 

9.1 

0.0 

0.0 

0.0 

25.0 

314 

145 

1 

0 

0 

0 

602 

2.6 

2.0 

0.9 

0.0 

0.0 

0.0 

2.6 

3226 

1695 

80 

0 

0 

0 

6,602 

5.0 

5.0 

5.0 

0,0 

0.0 

0.0 

5.0 

195 

102 

5 

0 

0 

0 

398 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1200 

1200 

1161 

1200 

1161 

1200 

14,130 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 
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ELEC 

446 

404 

449  431  449 

434 

445 

448 

432 

444 

431 

444 

5,256 

PK 

0.9 

0.9 

0.9  0.9  0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

1 

EQ2101 

PURCHASED  DISTRICT  STEAM 

P  STEAM 

898 

895 

558  178  0 

0 

0 

0 

0 

25 

340 

730 

3,624 

PK 

2.9 

3.0 

2.1  0.8  0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

l.I 

2.8 

3.0 

1 

EQ5020 

HEAT 

WATER  CIRC.  PUMP  C.V. 

ELEC 

3699 

3341 

3699  2297  0 

0 

0 

0 

0 

423 

3480 

3699 

20,636 

PK 

5.0 

5,0 

5.0  5.0  0.0 

0.0 

0.0 

0.0 

0.0 

5.0 

5.0 

5.0 

5.0 

i 

EQ5061 

CONDENSATE  RETURN  PUMP 

ELEC 

30 

27 

30  19  0 

0 

0 

0 

0 

3 

.  28 

30 

.  168 

PK 

0.0 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 
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UTILITY  PEAK  CHECKSUHS  -  ALTERNATIVE  4 
COMBINED  ECOS 

. -  UTILITY  PEAK  CHECKSUMS . - . - . — . 


Utility  ELECTRIC  DEMAND 

Peak  Value  42,0  (kW) 

Yearly  Time  of  Peak  16  (hr)  1  (mo) 

Hour  16  Month  7 


Eqp. 

Ref.  Equipment 

Nun.  Code  Name 

Cooling  Equipment 


utility 

Percnt 

Demand 

Of  Tot 

Equipfnent  Description 

(kW) 

W 

1  E8I121L  AIR-CLO  RECIP  S5-60  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 


28.9  68.89 

23.9  68,89 

0.0  0.00 


1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 


3.7  8.86 
3.7  8.86 
0.0  0.00 


Miscellaneous 

9.3  22.25 
0.0  0.00 
0.0  0.00 
9.3  22,25 


Grand  Total 


Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


42.0  100.00 


CONTENTS  OF  ;  E  ;  \ C  B  ^  S  2 . T  M 
LINE  #  . . . 

1  .;ioEi  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  0 1  /  C  A  R  I,  ]  S  L  E  BARRACKS,  PA 

4  01 /DEPARTMENT  OF  THE  ARMY 

B  01 /BE NATE C  ASSOCIATES 

6  Ol/BUILOING  452 

7  0  8  /  C  A  R  L  ];  S  L  E 

8  0  9  /  M  A  Y  /  S  E  P  /  /  /  /  A  P  R  / 1)  C  r 

9  10/CLTD-CLF 

10  ll///7  0Nf- 

11  LOAD  -  1 

12  1 9  / 1  /  B  A  S  E  8  U 1 1. 0  I N  G 

13  20/01/01/CHAPlIN-CLASS  R M / 1 7 0 0 / 1 / 3 / 2 / 2 

14  20/02/01  /SM  CFIAPEL~CLASS/2274  /l/3/2/2 
IB  20/03/01/ASSEMBLY/2063/1/3/2/2 

16  2O/O4/02/NAVE/4935/1/3/0/0/25 

17  20/05/03/CLASS  R M / 1 3 1 0 / 1 / 3 / 2 / 2 

18  20/06/03/CLASS  RM / 1 6 6 4 / 1 / 3 /2 /2 

19  2 0/07/03 /VESTIBULE /I  28/1/ 3/2/2 

20  20/08/04  /MECH  R M -C 0 R R I D 0 R / 3 5 9 3 / 1 / 3 / 2 / 2 

21  21 /01////CBADCTX///CBADHTX/ROOM 

22  21/02/ ///CBADCTX///CBADHTX/ ROOM 

23  21 /03////CBAOCTX///CBADHTX/ROOM 

24  21/04////C8CHCTX///C8CHHTX/ROOM 

2B  2,1  /  0B////CBADCTX///CBADHTX/ROOM 
26  21/06////CBADCTX///C8AOHTX/ROOM 
2  7  2 1  /  0  7  /  /  /  /  C  B  A  D  C  T  X / / / C  B  A  D  H  T  X  /  R  0  0  M 
28  21/08///////CBAOHTX/ROOM 

2  9  2  2/01  /  1 / N  0 / 1 3  0 / 1 5 / / 1 5  4  / 1 3  5 

3  0  2  2  /  0  2  /  1  /  N  0  /  1  5  0  /  1  7  /  /  1  5  4  /  3  1. 5 

31  2  2  /  0  3  /  1  /  N  0  /  4  3  /  2  2  /  /  1  5  4  /  4  5 

3  2  2  2  /  0  3  /  2  /  N  0  /  4  3  /  2  2  /  /  1 5  4  /  2  2  !> 

33  22/ 04/1/NO/l 03/26// 11 1/45 

34  22/04 /2/NO/103/26/ /111 /22B 

3  B  2  2  /  0  5  / 1  /  N  0  /  8  6  /  2 1  /  /  1 5  4  /  4  5 

36  22/06/1 /NO/106/21 //154/2 2 5 

37  22/ 07/1 /NO/18/5. 5 //154/45 

38  22/07/2/ NO/18/5. 5//154/2 2 5 

39  22/08/1 /YES//// 146 

40  24/01/1/168/1/1/114/4!') 

41  24/01/2/1365/1/1/114/135 

42  24/02/1/168/1/1/114/45 

43  24/02/2/1610/1/1/114/315 

44  24/03/1/559/1/1/114/45 

45  24/03/2/520^/1/114/13  5 

46  24/03/3/559/1/1/114/225 

47  24/04/1/1430/1/1/114/45 

48  24/04/2/1056/1/1/114/135 

49  24/04/3/2040/1/1/114/225 

50  24/04/4/705/1/1/114/315 

B 1  24/05/1/860/1/1/114/45 

52  24/05/2/170/1/1/114/315 

53  24/06/1/150/1/1/114/135 

54  24/06/2/1060/1/1/114/225 

BB  24/06/3/170/1/1/114/315 
56  24/07/1/120/1/1/114/45 

L)7  24/07/2/120/1/1  /114/225 

58  24/08/1/310/1/1/114/4!) 


LINE 
B9 
60 
61 
62 
6  3 
6A 
6  6 


66 
6  7 
68 


6  9 

70 

71 

72 

7  3 
7  A 
7  6 
76 
7  7 
78 

7  9 
80 
81 
82 

8  3 
84 
8  6 

•  86 
87 
88 


8  9 

90 

9 1 

92 

9  3 

94 

95 

96 
9  7 
98 
9  9 

100 
101 
102 
10  3 

104 

105 

106 
107 


108 

109 

110 
111 
1 12 
113 


114 

115 
1 1  (. 


CONTENTS  OF  :  E:\CB452.TM 

24/08/2/170/1/1/114/135 

24/08/3/540/1/1/114/226 

24/08/4/480/1/1/114/315 

25/01/2///25/ . 56/ . 82 

?5/02/2///25/.56/.82 

25/O3/1///20/ . 56/ . 82 

26/03/2///20/.56/.8? 

25/03/3///2O/.56/.82 

2  6  /  0  4  /  1  /  /  /  4  0  /  .  5  6  /  .  a  2 

25/04/ 2 /  //  28/. 5 6/. 8 2 

25/G4/3///45/.56/.82 

25/04/4///23/.56/.82 

2  6/06/1  /  /  /  2  0 / . 5  6 / . 8  2 

25/05/2///5/.56/.82 

25/06/1///5/.56/.82 

25/06/2///2G/.56/.82 

25/07/1///&0/.56/.82 

2  5  /  0  7  /  2  /  /  /  8  0  /  .  5  6  /  .  8  2 

26/01  /  COAOPS I  /C  BAOPR  L /C8ADC  L  G/AVAI L  /OFF/CB ADFAN/OFF/OFF/CBftDPS  L 
2S/02/C8AOPS,L/C8ADPfiL/C!3ArjCL6/AVAIL/OFF/CBADFAN/OFF/OFF/CBADPSL 
2  6  /  0  3  /  C;  B  A  D  P  S  I  /  C:  B  A  0  F>  &  I  /  C  B  A  D  C  L  6  /  A  V  A 1  L  /  0  F  F  /  C  B  A  D  F  A  N  /  0  F  F  /  0  F  F  /  C  B  A  D  P  S  L 
26/0  4  /  CBCHPfiL/CBCHP£.L/C8CHCLG/AVAIL/OFF/CBCHFAN/OFF/OFF/CBCHPF<L 
2  5  /  0  6  /  C  B  A  D  P  R  I  /  C  B  A  D  P  S  I  /  C  B  A  B  C  L  G  /  A  V  A  J  L  /  0  F  F  /  C  B  A  0  F  A  N  /  0  F  F'  /  0  F  F  /  C  B  A  D  P  &  L 
26/06/CBADPfiL/C8AOPRL/C8AQCLG/AVAIL/OFF/C8AOFAN/OFF/OFF/CBAOPRL 
2  6/G7/0FF/CBADPfiL/0FF/AVA];L/0FF/0FF7CBADHTG/0FF/0FF 
26/08/OFF/C8ADPSL/OFF/AVAIL/OFF/OFF/C8AOHTG/OFF/C8ADPSI. 
27/01/8/PEOPLE/220/200/1.5/WATT-SF 
27/02/3O/PEOPLE/22O/2O0/1 . 5/IJATT  -8  1- 
27703/30/PFOPLE/220/200/1  .  6  /l-JATT-  SF 
2  7  /  04  /70/PE0PLE/220/200/1.0/UIATT--8I' 

27/06/30/PFOPLE/220/200/1 . 6/WATT-SF 
27/06/30/PEOPLE/220/20O/1.5/WATT-;il- 

29/01  /I  6 /PCT-MC  LG /10/PCT-MHTG/ . 31 /C  FM-SF/ . 31  /  CFM-S  F 

29/02/1O/PCT-MCLG/1O/PCT-MHTG/.31/CFM-SF/.31/CFM-SI' 

29/03/15/PCT-MCLG/15/PCT-MHT6/ . 31/CFM-SF/.31/CFM-SF 

29/04 /20/PCT-MCLG/20/PCT-MHTG/ . 3 1 / C FM-S F / . 3 1 / C FM -8 F 

29/05/10/PCT-MCL6/10/PCT-MHTG/ . 31 /C  FM-SF/ . 31 /CFM-SF 

29/07/0/PCT-MCLG/O/PCT-MHTG/. 31/CFM-SF/ . 31 /CFM-SF 

31/04/1  /35/10/. 1//C0NST A  NT/80/55 

SYSTEM  ~  1 

39/1 /BASE  BUILDING 

40/01/UV 

41/01/01/03 

42/01/. 3 

4  4/01 

45/01/CBADCLG/CBADCLG////CBADHTG 

48/01 

40/02/SZ 

41/02/02/02 

42/0 2/. 625 

44 /02 /DR Y-BUL 8/65/100 

4  6/  0  2/  CBCHCL6/CBCtlCL6////CBCHUTG 

48/02/35 

4  0/03/  U II 

41/03/04/04 

4  2/03 

45/03/0FF/0FF////CBADHT('. 

EQUIPMENT  -  1 


CONTENTS  OF  :  E:\CB^52.TM 

117  59/1/CARLISLE///BASE  BUILDING 

118  (.0/01/1/Bl  KPL  AMT/01/02 

119  62/01/EQ1122L/1/85/TONS 

12  0  G  3  /  0  1  /  7 . 5  /  (-1 P 

121  65/01/1//01/O3 

122  67/01/EQ2001/1/7 . 5/HP/1805/MBH 

123  69/01/EQ<1372 

12  4  G  9  /  0  2  /  E  C)  4  0  0  3 

125  69/03 

12G  LOAD  -  2 

127  19/2/l-JALL  fi  ROOF  INSULATION 

128  20/01  /01/CI1APLIN--CLASS  R  M  / 1  7  0  0  / 1  /  3  /  2  /  2 

129  20/02/01/SM  CHAPEL-CLASS/2274/1/3/2/2 

130  20/03/01 /ASSEMBLY/2063/1 /3/2/2 

131  20/04/O2/NAVE/4935/1/3/0/0/25 

132  2  0 /  05/03/C  LASS  RM/ 1310/1/3/2/2 

133  20/06/03 /CLASS  RM/1664/1/3/2/2 
1  3  4  20/07  /03  /VESTIBULE /I  28/1/3/2/2 

135  20 /08 /0 1 /MECH  R M -C 0 R R I D 0 R / 3 5 9 3 / 1 / 3 / 2 / 2 

13  6  2 1  /  0  3  /  /  /  /  C  B  A  [U:  T  X  /  /  /  C  B  A  D  H  T  X  /  fL  0  0  M 

137  21/02/// /CBADCTX///C8ADHTX/R00M 

138  21  /  03////CBADCTX///CBADHTX/ROOM 

139  21/04/  / //C8CHCTX///CBCHHTX/R0r)M 

140  21  /05/// /CBADCTX///CBAOUTX/ROOM 

141  21/06 ////CBAOCTX///CBAOHTX/ROOM 

14  2  2 1  /  0  7  /  /  /  /  C  B  A  n  C  T  X  /  /  /  C  B  A  D  hi  T  X  /  R  0  0  M 

143  21/08///////C8ADHTX/R00M 

14  4  2  2/  0  1  /  1  /NO/  1  3  0  /  1.  5  /  /  1  9  1  /  1  3  5 
145  22/02/1 /N0/150/17//191/ 31!) 

1  4  (.  2  2  /  0  3  /  1  /  N  0  /  4  3  /  2  2  /  /  1  9 1  /  4  5 

14  7  22/03/2/N0/4  3/22//191  /22!> 

1.  4  8  2  2  /  0  4  /  1  /  N  0  /  1  0  3  /  2  6  /  /  1 1  2  /  4  5 

149  22/04/2  / N0/103/26//1 12/2  2  !> 

1E>0  22/0  5/1/NO/8G/21//191/4  5 

151  22/06/1/ N0/106/21//19  1/22!) 

152  22/07/1/NO/18/5.5//191/45 

153  22/07/2/NO/18/5.5//191/2  2!i 

154  22/08/1/YES//// 144 

155  24/01/1/168/1/1/113/4!) 

156  24/01/2/1365/1/1/113/135 

157  24/02/1/168/1/1/113/45 

158  24/02/2/1610/1/1/113/315 

159  24/03/1/559/1/1/113/45 

160  24/03/2/520/1/1/113/135 

161  24/03/3/559/1/1/113/225 

162  24/04/1/1.  430/1/ 1/1 13/45 

163  24/04/2/1056/1/1/113/135 

164  24/04/3/2040/1/1/113/225 

165  24/04/4/705/1/1/113/315 

166  24/05/1/860/1/1/113/45 

167  24/05/2/170/1/1/113/315) 

168  24/06/1/150/1/1/113/135 

169  24/06/2/1060/1/1/113/ 2  2  !i 

170  24/06/3/170/1/1/113/315 

171  24/07/1/120/1/1/113/4!:) 

172  24/07/2/120/1/1/113/225 

173  24/08/1/810/1/1/113/45 

174  24/08/2/170/1/1/113/135. 


CONTENTS  OF  :  E  : \C8'15;5  ,  pM 

175  24/08/3/540/1/1/113/225 

176  24/08/4/480/1/1/1 13/3],  5 

(  177  25/01/2///25/.  56/.82 

178  25/02/2///25/.56/. 82 

179  25/03/1///20/.56/  .r52 

180  25/03/2///20/.56/.&2 

181  25/03/3///20/.56/.82 

182  25/04/1  ///40/. 56/  .82 

183  25/04/2///28/.56/,82 

184  25/04/3///45/.56/.82 

185  25/04/4///28/.56/ .82 

]86  25/05/1///20/.56/.82 

187  25/05/2///5/ .  56/ . 82 

188  25/06/1///5/ . 56/ . 82 

189  25/06/2///20/.56/.82 

190  25/07/1///80/.56/ . 82 

191  25/07/2///80/.56/.82 

192  26/01/CBADPRL  /CBODPf^L  / C 8  A 0 C  L  G  /  A V A  I  L  / 0  F F  / C B  A D  F A N  / 0  F F / 0  F  F  /  C  B  A  D P S  L 

193  25/02/C8ADP&L/C8AOP&L/C8ADCI.G/AVAIL/OFF/CBADFAN/OFF/OFF/C8AOPSI. 

1  94  26  /  03  /  C8  ADPS  L  /  CB  ADPfa  /  C8ADC  L  G  /  AVAI 1.  /  O  FF/CB  AD  FAN/0  F  F/O  FF/CBADPR  L 

195  26/0  4 /CBCHP  5  L/C8CHPSL/C8CHCLG/AVAIL/0FF/C8CHFAN /OFF/OFF /CBCHPSI. 

196  26/05/CBADPSL/CBADPRI/CBADCL6/AVA1L/OFF/CBADFAN/OFF/OFF/CBADPSL 

197  26/06 /CBAOPSL/CBADPSL/CBAOCLG/AVAIL/OFF/CBADFAN/OFF/OFF/CBADPSL 

198  26  /  07  /  O  FF/CB  ADPf;  L  /  O  r  F/ AVAi:  L  /  O  FF/O  FF/CB  ADHT6  /  O  FF/O  FF 

199  26/08/OFF/CBADPSL/OFF/AVAII./OFF/OFF/C8ADHTQ/OFF/CBADPF(l 

200  27/01 /8/PEOPLE /220/2O0/1 . S/UATT-SF 

201  27/02/3O/PEOPLE/2  2  0/2  0  0/1.5  /WATT  -8[- 

2  0  2  2  7  / 0  3 / 3  0  /  P  E  0  f  >  L  E / 2  2  0 / 2  0  0 / 1 . 5 / W  A  T  T - S  F 

203  2  7/  0  4/  70/PEOPLE/22O/200/1.0/WATT--SI' 

20  4  27  /05/30/PEOPLE/220/200/1 . 5 /WATT-SF 
205  27/06/30 /PEOPLE /220/200 /I. 5 /WATT-SF 

20  6  29/0],  /10/PCT-MCL6/].  0/PC  T--M  NT  G/.27/CFM-SF/.27/CFM-SF 
207  29/O2/10/PCT~MCLG/lO/PCT--MHTG/.27/CFM--SF/.27/CFM-SF 
20  8  29/03/15/ PCT“MCL6/15/PCT-r'lHTG/. 2  7 /  CFM-SF/.27/CFM-SF 

209  29/04/20/PCT-MCLG/20/PCT-MHTG/ . 27/CFM-SF/. 27/CFM-SF 

210  29/05  / 10/PCT-MCL6/10/PCT-r'lt-!TG/.27/CFM--SF/, 27/CFM-SF 

211  29 /07/0/PCT-MC  LG /0/PCT-l'1HTG/.  27/CFM-SF  /  .27/CFM-SF 

212  31/04/1/35/10/. 1//CONSTANT/80 /55 

213  SYSTEM  -  2 

214  39/2/WALL  S  ROO F  INSU L ATI  ON 

215  40/01/UV 

216  4],  /  01/01/03 

217  42/01/.  3 

218  44/01 

219  4  5  /  0 1  /.f:  B  A  D  C  L  G  /  C  B  A  D  C  L  G  /  /  /  /  C  B  A  n  hi  T  G 

220  48/01 
22140/02/SZ 

222  41/02/02/02 

223  42/02/. 625 

224  44/02/DRY-8UL8/65/100 

2  25  4  5/02/CBCHCL  6/CBCHCL6////CBCHHTG 

226  48/02/35 

2  2  7  4  0  /  0  3  /  U II 

228  41/03/04/04 

229  42/03 

230  45/03/OFF/OFF////CBAOirr(', 

231  EQUIPMENT  -  2 

232  59/2/CARLISLE///WALL  &  ROOF  INSULATION 


LINE 
2  3  3 
234 
2  3  'j 
236 
2  3  7 
238 
2  39 

240 

241 

242 
2  43 
244 
2  4  fi 
246 

24  7 

248 

249 

250 
2  51. 
252 
2  5  3 
254 
2  5  5 
256 

25  7 

258 

259 

260 
2  6 1 
262 
2  6  3 

264 

265 

266 

26  7 
268 

269 

270 
2  7  1 
272 

27  3 
274 
2  7  5 
276 
27  7 
278 

27  9 
280 
2  8 1 
282 
2  8'  3 
284 
2  8  5 
286 

28  7 
288 

289 

290 


CONTENTS  OF  :  E;\C8452.TM 


60/0 1/1/BLK PLANT/0  1/02 
62/01/EQ1122L/1/85/TONS 
6  3/01/7. 5  / LI  P 
6  5  /  0 1  / 1  /  /  0 1  /  0  3 

67/01/EQ2001/1/7.5/HP/1805/MBH 

69/01/EQ4372 

69/02/FQ40O3 

69/03 

LOAD  -  3 

19 /3/LJEATHERSTRIP  CAULKIMO 
20/01/01/CHAPLJN-CLASS  RM/3.700/1/3/2/2 
20/02/01  /SM  CHAPEL -CLASS/22 7 4  /1/3/ 2/2 
2  0  /  0  3  /  0 1  /  A  S  S  F  M  B  L  Y  /  2  0  6  3  /  ].  /  3  /  2  /  2 
20/ 04/02 /NAVE/ 4 935/1/3/ 0/0/ 26 
20 /05/03/CLASS  RM/ 1310/1/3/2/2 
20/06/03/CLASS  RM/1664/1/3/2/2 
20/07/03/VESTlBUl E/128/1/3/2/2 
20/08/04  / MECH  RM -CORRIDOR/3593/1/ 3/2/ 2 
2 1  /  0  1  /  /  /  /  C  R  A  0  C  T  X  /  /  /  C  8  A  D  H  T  X  /  R  0  0  M 
21/02////CBA0CTX///CSA0HTX/R00M 
2  1  /  0  3  /  /  /  /  C  B  A  0  C  T  X  /  /  /  C  8  A  D !  I T  X  /  R  0  0  M 
21/04////C8CHCTX///C8CHHTX/R00M 
21 /05//  /  /  CBADCTX // /C8ADHTX/R00M 
2 1  /  0  6  /  /  /  /  C  8  A  D  C  T  X  /  /  /  C  8  A  D  H  T  X  /  R  0  0  M 
21/07////CBADCTX///CBAOHTX/ROOM 
21/08////  / //CBAOHTX/ ROOM 
2  2  /  0  1  / 1  /  N  0  /  1  3  0  /  1  5  /  /  1  5  4  /  1  3  5 
2  2  /  0  2 / 1 /  f  J  0 / 1 5  0 / 1 7 // 1 5  4  /  3 1 5 
2  2/03/1  / N  0  / 4  3 / 2  2 / / ] 5  4 / 4  5 
2  2  /  0  3  /  2  /  N  0  /  4  3  /  2  2  /  /  1 4  /  2  2  r, 

2  2  /  0  4  /  1  /  N  0  /  1  0  3  /  2  6  /  /  in  /  4  5 
2  2  /  0  4  /  2  /  N  0  /  1 0  3  /  2  6  /  /  1 1 1  /  2  2 ! ; 

2  2  /  0  5  / 1  /  N  0  /  8  6  /  2  1  /  /  1  5  4  /  4  5 
22/06/1/NO/106/21//154  /  22:> 

22/07/1 /NO/18/5. 5/ /I  54/4 5 

22/07/2/N  0/18/5. 5//154  /22!> 

22/08/1/YES////146 

24  /01/1  /168/1  /1/114  /4!) 

24/01/2/1365/1/1/114/135 

24/02/1/168/1/1/114/45 

24/02/2/1610/1/1/114/315 

24/03/1/559/1/1/114/4  !S 

24/03/2/520/1/1/114/135 

24/03/3/559/1/1/114/225 

24/04/1/1430/1/1/114/45 

24/04/2/1056/1/1/114/1.35 

24/04/3/2040/1/1/114/225 

24/04/4/705/1/1/114/315 

24/05/1/860/1/1/114/45 

24/05/2/170/1/1/114/315 

24/06/1/150/1/1/114/135 

24/06/2/1060/1/1/114/225 

24/06/3/170/1/1/114/315 

24/07/1/120/1/1/114/45 

24/07/2/120/1/1/114/225 

24/03/1/810/1/1/114/45 

24/08/2/170/1/1/114/135 

2  4/  08/3/540/1/1/114/22!). 


CONTENTS  OF  :  E:\CB^52.TM 

2  91,  2-1/08//l/480/l/l/ll^/31B 

292  25/01/2///25/.56/.82 

293  25/02/2/7/25/ . 56/ . 82 

29^  25/03/1///20/.56/.82 

295  25/03/2/7/20/. 56/. 82 

296  25/03/3/7/20/ . 56/ . 82 

29  7  2  5/0/1/1///40/.56/.82 

298  25/04/2/7/28/. 56/. 8 2 

299  25/04  /3///45/ . 56/ . 82 

300  25/04/4///28/.56/.82 

3  01  2  5  /  0  5  /  3,  /  /  /  2  0  /  .  5  6  /  .  8  2 

302  25/05/2/7/5/. 56/.  8 2 

3  0  3  2  5 / 0  6 / 3  / / / 5 / . 5  6 / . 8  2 

304  25/O6/2///20/.56/.82 

305  25/0  7/3,  /  //  80/. 56/. 82 

306  25/07/2///8O/.56/.82 

307  26/01/CBADPSL/CBADPSL/CBADCL6/AVAIL/OFF/CBADFAN/OFF/OFF/CBADPSL 

308  26/02/C8AOPSL/C8ADP&L/C8ADCLG/AVAIL/OFF/C8ADFAN/OFF/OFF/CBADPRL 

309  26/0  3/  CBADPfU/CBADPf^L/CBADCL6/AVAIl/OFF/CBADFAN/OFF/OFF/CBADPSL 

310  26/04/C8CHPSL/CBCHPSL/C8CHCLG/AVAIL/OFF/CBCHFAN/OFF/OFF/C8CHPSI. 
333  26/05/CBADPSL/CBADPRL/CBAOCL6/AVAIL/OFF/CBADFAN/OFF/OFF/CBADPSL 

312  26/06/C8ADPSL/C8AOPSL/C8ADCLG/AVAIL/OFF/CBAOFAN/OFF/OFF/C8ADPSL 

313  26/07/OFF/CBADP&1/OFF7AVAIL/OFF/OFF/CBADHTG/OFF/OFF 

314  26/08/OF F/CBADP&L /OFF/ A VAIL/0FF/0FF/CBADHTQ/0FF/C8A0PSL 

335  27 /01 /B/PEOP I E /220 /200 /I . 5/WATT-SF 

316  27/02/3 O/PEOPLE/ 22 0/200/1 . 5/WATT-SF 

31  7  27  /e3/30/PEOPl  E/220/200/1  ,.  5/WATT~SF 

318  27/O4/7O/PEOPLE/220/2OO/1.O /WATT-SF 

3 1 9  2  7 / 6  5 / 3  0 / P  F  0  P  L  E / 2  2  0  / 2  0  0  / 3  .  5 / W ATT-S  F 

320  27/06/3O/PEOPLE/22 0/20 0/1. 5/WATT-SF 

321  29/01  /3  0  /PC:T-MC  LG /10/PCT-MFITG/  .  25 /CFM-SF  /  .  25 /CFM-SF 

322  29/02/1O/PCT-MCLG/IO/PCT-MHTG/.25/CFM-SF/.25/CFM-SF 

3  23  29/0  3/15/PCT-MCL  G  / J  5  /  P  CT- M  FIT6  /  .  2  5  /  C  FM- S  F  /  .  25/CFM-SF 

324  29/04/2O/PCT-MCLG/2O/PCT-MHTG/. 25/CFM-SF/. 25/CFM-SF 

325  29/05/10  /  PCT-MC  LG /10/PCT-MFITG/  .  25 /C  FM-SF  /  .  25/CFM-SF 

326  29/07/O/PCT-MCLG/0/PCT~MHTG/. 25/C FM-SF/. 25/C FM-SF 

327  31/04/1/35/10/. 1/ /CONSTANT/80/55 

328  SYSTEM  -  3 

329  39/3/WEATHERSTRIP  S  CAULKING 

330  40/01/UV 

331  41/01/01/03 

332  42/01/. 3 

333  44/01 

334  45/01/ CBADCLG/CBAD Cl 6////CBA0HTG 

335  48/01 

33640/02/SZ 
337  41/02/02/02 

3  3  8  4  2 / 0  2  /  .  6  2  5 

3  39  44/02/DRY-BULB/65/10'/) 

340  45/02/CBCHCLG/CBCHCL G////CBCHHT6 

341  48/02/35 
3  4  2  4  0  /  0  3  /  U  I-! 

343  41/03/04/04 

344  42/03 

345  45/03/OFF/OFF////CBAOHTa 

346  EQUIPMENT  -  3 

347  59/3/CARLISLE///WEATHERSTRIP  &  CAULKING 

348  60 /01 /I /BIKPL ANT/01 /02  - 


CONTENTS  OF  :  E  ;  \  C  8  >!)  5  2  .  I' M 

349  62/01/EQ1122L/1/85/TONS 

3  b  0  6  3  /  0  3,  /  7 . 5  /  H  P 

351  65/O1/1//01/03 

352  67/01/EQ2001/1/7 .5/HP/1805/WBH 

353  69/01/EO4372 

354  69/02/EQ4003 

355  69/03 
355  LOAD  -  4 

357  19/4/REPLACE  FLUORESCENT  LAMPS 

350  20/01 /01 /CHAPL IN-CLASS  R M / 1 7 0 0 / 3  / 3 / 2 / 2 

359  20/02/01/SM  CHAPEL~CLASS/2274/l/3/2/2 

360  20/ 03/ 03/ASSEMBLY/ 2 063/1/3/2/2 

361  20/04/02/ N A VE/4935/ 1  /3/0/0/2  6 

362  20/ 0  5/  03/CLASS  RM  / 33 10/1/3/2/2 

363  20/06/03/CLASS  R M  / 1 6 64 / 1 / 3 / 2 / 2 

364  20/07/03/VESTIBULE/128/1 /3/2/2 

365  20/08/04/MECH  R M ~C 0 R R I D 0 R / 3 5 9 3 / 1 / 3 / 2 / 2 

3  6  6  2 1  /  0  3  /  / /  /  C  B  A  D  C  T  X / / / C  B  A  D  U  T  X / R  0  0  M 

367  21/02////CBADCTX///C8ADHTX/R00M 

3  6  0  2 1  /  0  3  /  /  /  /  C  B  A  D  C  T  X  /  /  /  C  B  A  D  LI  T  X  /  R  0  0  M 

369  21/04////C8CHCTX///CBCHHTX/ROOM 

370  21/05////CBADCTX///CBAOHTX/ROOM 

371  21/06/ ///C8A0CTX///CBADHTX/R00M 

372  21/07////CBADCTX///CBADHTX/ROOM 

373  21/08///////CBADHTX/ROOM 

374  22/03/1 /NO/130/15// 154/135 

375  22/02/1/ NO/150/17//154/3 15 

376  22/03/1/NO/43/22//154/45 

377  22/03/2/ N0/43/22//154/22 5 

370  22/04  / 3/NO/103/26/  / 3, 11  /45 

379  22/04/2/ NO/103/26//111/22 5 

300  22/05/ 1/N0/86/21//1 5 4/45 

381  22/06/1/ N 0/10 6721//154/22 6 

302  22/07/1 /  NO/18/5. 5/  / 3. 54/45 

383  22/07/2/ N 0/18/5. 5//154/22 5 

384  22/08/3,  /  YES////146 

385  24/01/1/168/1/1/114/45 

306  24/01/2/1365/1/1/114/135 

387  24/02/1/168/1/1/114/45 

300  24/02/2/1610/1/1/114/315  , 

389  24/03/1/559/1/1/114/45 

390  24/03/2/520/1/1/114/135 

391  24/03/3/559/1/1/114/2  2  fS 

392  24/04/3,  /  3,  430/1/1/ 3. 14/45 

393  24/04/2/1056/1/1/114/13  5) 

3  94  24/04/3/2040/1/1/ 3, 14/225 

395  24/04/4/705/1/1/114/315 

396  24/05/3/860/1/1/114/45 

397  24/05/2/170/1/1/114/315 
390  24/06/3/150/1/1/ 114  / 3,  35 

399  24/06/2/1060/1/1/114/225 

400  24/06/3/170/3/1/314/3  3,  5 

401  24/07/1/120/1/1/114/4  5) 

402  24/07/2/320/1/1/114/225 

403  24/08/1/810/1/1/114/45 

404  24/08  / 2/ 370/1/1/ 3, 14  / 3,  3  5 

405  24/08/3/540/1/1/114/2  2  5) 

406  24/08/4/480/1/1/134/315. 


CONTENTS  OF  :  E:\CB452.TM 

407  25/01/2///25/.56/.82 

408  25/02/2///25/.56/.82 

409  25/03/l///20/.56/,82 

410  25/03/2///20/.56/.82 

411  25/03/3/7/20/ . 56/ . 82 

412  25/04/1///40/.56/.82 

413  25/04/2///28/.56/.82 

414  25/04/3/7/45/. 5 6/. 82 

415  25/04/4///28/.56/.82 

416  25/05/1///20/.56/.82 

417  25/05/2///5/.56/.82 

418  25/06/1///5/.56/.82 

419  25/O6/2///20/.56/.82 

420  25/07/1///80/.56/.82 

421  25/07/2/7/80/ . 56/ . 82 

422  26/01/CBADPSL / C 8 ft D P S L / C B A D C L G / A V A I L / 0 F F / C B A D F A N / 0 F F / 0 F F / C B ft D P S L 

423  26/02/CBADP&L/CBAOP&L/CBADCLQ/AVAIL/OFF/C8ADFAN/OFF/OFF/CBADP&L 

424  2G/03/CBADPSL/CBADPSL/CBADCLG/AVAIL/OFF/CBADFAN/OFF/OFF/CBADPSL 

425  26/04/CBCHPSL/C8CHPfiL /CBCHCLG/AVAIL/OFF/CBCHFAN/OFF/OFF/CBCHPai 

426  26/05/CBftDPSL/CBADPSL/CBADCLG/ftVAIL/OFF/CBADFAN/OFF/OFF/CBADPSL 

427  26/06/CBADPaL/CBftDPSL/CBADCLG/AVAIL/OFF/CBAOFAN/OFF/OFF/C8AOPSL 

428  26/07/OFF/CBADPSL/OFF/AVAIL/OFF/OFF/CBADHTG/OFF/OFF 

4  29  26/08/OFF/CBADPSL/OFF/AVAIL/OFF/OFF/CBADHTG/OFF/CBADPai, 

4  8  0  2  7  /  0  1  /  8  /  P  E  0  P  L.  E  /  2  2  0  /  2  0  0  / 1  .  4  /U)  ATT~S  F 

431  27/O2/3O/PEOPLE/220/20O/1. 4 /UATT-S  F 

4  8  2  2  7 / 0  3 / 3  0 / P  E  OP  L  E / 2  2  0 / 2  0  0 / 1  .  4  / WATT-S  F 

433  27/0 4 /70/PE0PL E/220/200/1. 0/WftTT-SF 

4  84  2  7/  05/30/PEOPLE/22O/200/1.4 / WATT- S  F 

435  27/06/3O/PEOPLE/^20/200/1.4/WATT■'^5F 

4  8  6  2  9/01  /10/PCT-MCL  6/10/PCT-MHT6/ . 3 1 / C EM- S F / . 3 1 / C FM- S F 
437  29/02/lO/PCT-MCLG/lO/PCT-MHTG/ .31/CFM-SF/.31/CFM-SF 
4  8  8  2  9  /  0  3  / 1  5  /  P  C  T  -  M  C  L  G  /  1  5  /  P  C  T  -  M 1-1 T  G  /  .  3 1  /  C  F  M  -  S  F  /  .  3 1  /  C  F  M  -  S  F 

439  29/04  /20/PC  T-MCLG/20/PCT-i'1HTG/.  3  1/CFM-SF/.  31/C  FM-SF 

440  29/05/10/ PCT-MCL6/10/PCT-MHTG/. 3 l/CFM-SF/.Sl/CFM-SF 

441  29/07/0/PCT-MCLG/O/PCT-MHTG/ . 31/CFM-SF/ . 31/CFM-SF 

442  31/04/1/35/10/.1//CONSTANT/80/55 

443  SYSTEM  -  4 

444  39/4/RE  PLACE  FLUORESCENT  LAMPS 

445  40/01/UV 

446  41/01/01/03 

447  42/01/. 3 

448  44/01 

44  5)  45/01 /CBADC  LG/C BftDCLG////CBADHTG 

450  48/01 

451  40/02/S7 

452  41/02/02/02 

458  42/02/. 625 

454  44/02/DRY -BULB/65/ 100 

4  5  5)  45/0  2/  CBCUCLG/CBCUCL6////CBCHHTG 

456  48/02/35 

4  5  7  4  0  /  0  3  /  U  H 

458  41/03/04/04 

4  5  <)  4  2  /  0  3 

460  45/03/OFF/OFF////CBADHTn 

461  EQUIPMENT  -  4 

462  59/4/CARLISLE///REPLACE  FLUORESCENT  LAMPS 

468  60/01/1/BLKPLANT/01/02 

464  62/01/EQ1122L/1/85/TONS 


CONTENTS  OF  :  E:\CB452.TM 

4  (>  1.  6  3  /  0  1  /  7 . 5  /  H  P 

466  55/01/1//01/03 

467  67  /  01  /EQ200 1/1/7. 5/HP /j,805/MBH 

468  69/01/EQ4372 

4  6<i  6  9/  02/EQ4003 

470  69/03 


CONTENTS  OF 


:  E;  :  \  C  B  ^  5  2  B  .  T  M 

1  JOB  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01 /CARLISLE  BARRACKS,  PA 

4  01/DEPARTMENT  OF  THE  ARMY 
B  01/BENATEC  ASSOCIATES 

6  01/BUILDING  452 

7  08/CARLISLE 

8  09/MAY/SEP////APR/OCr 

9  10/CLTD-CLF 

10  11///ZONE 

11  1,0 AD  -  1 

12  19/1/REPLACE  FLUORESCENT  BALLASTS 

13  20/01/01 /CHAP  I  IN-CLASS  R M / 1 7 0 0 / 1  / 3 / 2 / 2 

14  20/02/0 1/SM  CH APE L-C LASS/227  4 /1/3/2/2 

IB  2 0/03/ 01 /ASSEMBLY/2063/ 3/3/2/2 

16  20/04/02/ NAVE/4935/1/ 3/0/0/ 2 5 

17  20/05/03/CLASS  R M / 1 3 1 0 / 1 / 3  /  2  /  2 

18  20/06/03/CLASS  RM / 1 66 4 / 1  / 3 / 2 /2 

19  2  0 / 0  7 / 0  3 / VF  ST  T  B  U  L  E / 1 2  8 / 1 / 3 / 2 / 2 

20  20/08/04/ ME CH  RM- CORRIDOR/ 3593/1/ 3/2/2 

21  2  1  /  0 1  /  /  /  /  C  B  A  n  C  T  X  /  /  /  C  B  A  D  H  T  X  /  R  0  0  M 

22  21/02////C8AOCTX///CBADHTX/ROOM 
2  3  2  1  /  0  3 / /  /  / C  B  A  D  C  T  X / / / C  B  A  D  H  T  X / R  0  0  M 
24  21/04////C8CHCTX///CBCHHTX/ROOM 
2B  2]  /0B////CBADCTX///CBADHTX/ROOM 

26  21/Ob////CeADCTX///C8AOHTX/ROOM 

27  23 /07////CBADCTX///CBADHTX/ROOM 

28  21/08///////C8AOHTX/ROOM 

2  9  2  2  /  0  3  /  3.  /  N  0  /  1  3  0  /  1  5  /  /  1  B  4  /  3  3  5 

30  22/02/1 /N  0/150 /17//154/3  IF) 

31  2  2  /  0  3  /  1  /  N  0  /  4  3  /  2  2  /  /  3  5  4  /  4  5 

32  22/03 /2/N0/43/22//154/22B 

3  3  2  2  /  0  4  /  3,  /  N  0  /  3  0  3  /  2  6  /  /  3, 3, 1  /  4  6 

34  22/O4/2/NO/10  3/  26//lll/2  2!i 

3B  22/05/1/NO/S6/21//1&4/45 
36  22/06/1 /NO/106/21//154/22 5 

3  7  22/07 /I /NO/18/5. 5 //I  54/4 5 

38  22/07/2/ N 0/18/5. 5//154/ 2 2 5 

39  22/08/1/YES////146 

40  24/01/1/168/1/1/114/4!) 

41  24/01/2/1365/1/1/114/335 

42  24/02/1/168/1/1/114/45 

43  24/02/2/1610/1/1/114/315 

44  24/03/1/559/1/1/114/45 

4B  24/03/2/520/1/1/114/135 
46  24/03/3/559/1/1/114/225 

4  7  24/04/1/1430/1/1/13. 4/45 

48  24/04/2/1056/1/1/114/135 

49  24/04/3/2040/1/1/114/225 

50  24/04/4/705/1/1/114/315 

5  3  24/05/1  /860/1/3.  /  1 14/45 

52  24/05/2/170/1/1/114/315 

53  24/06/1/150/1/1/114/135 

54  24/06/2/1060/1/1/114/225 

51.  2  4  /  0  6  /  3  /  3. 7  0  /  1  / 1  /  1 1  4  /  3  3,  5 

56  24/07/1/120/1/1/114/45 

5  7  24/07/2  / 3. 20  / 1/1/114/225 

58  24/08/1/810/1/1/114/45 


CONTENTS  OF 


LINE 

59 

60 
61 
62 

63 

64 
6B 
66 
6  7 
68 

6  9 

70 

71 

72 

7  3 
74 
7  5 
76 
7  7 
78 

7  9 
80 
81 

8  2 
8  3 
84 
8  5 
86 
8  7 
88 

8  9 
90 
9] 

92 

93 

94 

9  5 
96 
9  7 
98 
9  9 

100 

101 

102 

103 

10  4 

105 

106 
107 
J  0  8 

109 

110 
111 
112 
113 

1 1  4 

115 

116 


:  E;\CB452B.TM 


24/08/2/170/1/1/114/135 

24/08/3/540/1/1/114/225 

24/08/4/480/1/1/114/315 

25/01/2///25/.56/..  82 

25/02/2///25/ . 56/ . 82 

25/O3/1///20/.56/.82 

25/03/2///20/ . 56/  . 82 

25/03/3///20/ . 56/ . 82 

25/04/1///40/.56/.82 

25/04/2///28/.56/.82 

25/04/3///45/.56/.82 

25/04/4///23/.56/.82 

25/05/ 3/// 20/. 5 6/. 82 

25/05/2/// 5/. 56/.  8 2 

25/06/1///5/.56/.82 

25/06/2///2O/.56/.B2 

25/07/3.  /  //  80/. 56/. 82 

25/O7/2///80/.56/,82 

2  6/01 /CRADPSL  /CBADPfa.  /  CBADCl 6/AVAIL /OFF/CBADFAN/OFF/OFF/CBADP&L 
26/02/C8ADPSL/C8AOP5L/CBADCLG/AVAIL/OFF/CBADFAN/OFF/OFF/CBAOPSL 
26/03/CBADPra/CBAOPSL /CBADCLG/AVAIL /OFF/CBADFAN/OFF/OFF/CBADP&L 
26/0  4  /  CBCHP&L/C8CHPra.-/C8CHCL6/AVAIL/0FF/CBCHFAN/0FF/0FF/CBCHPSL 
26/05/CBADPSL/CBADPSL  / C B A 0 C L  G / A V A I L / 0 F F / C B A D F A N / 0 F F / 0 F F / C B A D P & L 
26/06/C8AOP&L/CSADP&L/C8AOCLG/AVAIL/OFF/CBADFAN/OFF/OFF/CBAOPSL 
26/07 /OFF/CBADPSL /OFF/AVAI L /OFF/OFF/CBADHTG/OFF/OFF 
25/08/OFF/C8AOP6L/OFF/AVAII./OFF/OFF/CBADHT6/OFF/CBADP,';i, 

27 /01 /8/PEOPLE /  22O/200 /I.  25/WATT--SF 
27/02/3O/PEOPLE /220/200/1 . 25 /WATT-SF 
27/03/30/PEOPLE/220/2O0/1.25 /WATT-SF 
27/0  4  /70/PEOPLE/22O/2OO/1.0/tJATT-SF 
27/0 5/30 /PEOPLE/2  2 0/200/3  .  25/UATT-SF 
27/06 /3O/PEOPLE/220/2OO/1. 25/WATT--3F 

29/01/10/PCT-MCL6/10/PCT- MHT6/ . 31/CFM-SF7 . 31/CFM-SF 
29/02/lO/PCT-MCLG/lO/PCT-MHTG/.31/CFM~SF/.31/CFM-Sr' 

29 /03/15/PCT-MCL6/15/PCT-MHT 6 /.31/CFM-SF/. 31/CFM-SF 
29/04/20/PCT-MCLG/20/PCT-MHTG/.31/CFM-SF/.31/CFM-sr 
29/05/10/PCT-MCL6/10/PCT-MHT6/ . 31/CFM-SF/.31/CFM~SF 
29 /07/0/PCT~MC LG /0 /PCT-MHTG /. 31 /CFM-SF/ . 31/CFM-SF 
31/04/1/35/10/.1//CONSTANT/80/55 
SYSTEM  -  1 

39/1/REPLACE  FLUORESCENT  BALLASTS 

40/01/UV 

41/01/01/03 

42/01/. 3 

4  4/01 

45/01/CBADCLG/CBADCLG////CBADHTG 

48/01 
40/02/SZ 
41/02/02/02 
42/02/. 625 

44/02/DRY-BUL8/65/100 

45/02/CBCHCLG/CBCHCL6////CBCHHT6 

48/02/35 

4  0  /  0  3  /  U  l-l 

41/03/04/04 

42/03 

45 /03 /OFF/OFF/ ///CBAOH TO 
EQUIPMENT  -  1 


CONTENTS  OF  :  E:\CB452B.TM 

117  59/1/CARLISLE///REPLACE  FLUORESCENT  BALLASTS 
11 H  60/01 /1/BLKPLA NT /01/02 

119  62/01/EQ1122L/1/85/TONS 

120  63/01/7.5/HP 

121  65/01/1//01/03 

122  67/01/EQ2001/1/7.5/HP/1805/MBH 

123  69/01/EQ4372 

124  69/02/EO4003 

125  69/03 

126  LOAD  -  2 

127  19/2/REPLACE  FLUORESCENT  FIXTURES 

128  20/01/0] /CHAPLIN-CLASS  R M / 1 7 0 0 / 1 / 3 / 2 / 2 

129  20/02/01/SM  CHAPEL-CLASS/2274/1/3/2/2 

130  20/03/01/ASSEMBLY/2063/1/3/2/2 

131  20/04/02/ N A VE/4935/1/3/G/0/25 

132  20/05/03/CLASS  RM/1310/1/3/2/2 

133  20/06/03/CLASS  R M / 1 6 6 4 / 1 / 3 / 2 / 2 

134  20/07/03/VFSTIBUL  E /128/1 /3/2/2 

135  2O/O8/04/l'1ECH  RM-CORRIDOR/3593/1/3/2/2 

136  21 /01////CBADCTX///CBAOHTX/ROOM 

137  21/02////CBADCTX///CBADHTX/ROOM 

138  21/03////CBAOCTX///CBADMTX/ROOM 

139  21/04////CBCHCTX///CBCHHTX/ROOM 

140  21/05////CBAOCTX///CBADHTX/ROOM 

141  21/06////CBAOCTX///CBADHTX/ROOM 

142  21/07////CBADCTX///CBADHTX/ROOM 

143  21  /08///////C8A0h’TX/R00M 

144  22/0  1  /1/M 0/130/ ]5// 154/136 

145  22/02/1/ N 0/150/17// 154/3 15 

14  6  22/03/],  /  NO  / 43/22//],  54/45 

147  22/03/2/N0/4  3/  22//154/22r> 

14  8  2  2  /  0  4  /  1  /  N  0  /  1  0  3  /  2  6  /  /  ].  1  ].  /  4  5 

149  22/O4/2/NO/103/26//111/225 

150  22/05/1 /  NO/86 /21/ /I  5 4/4 5 

151  22/06/1/ NO/106/21//154/22f) 

152  22/07/1/NO/18/5.5//154/45 

153  22/07/2/NO/18/5.5//154/225 

154  22/08/1/YES////].  4  6 

155  24/01/1/168/1/1/114/45 

156  24/01/2/1365/1/1/114/135 

157  24/02/1/168/1/1/114/45 

158  24/02/2/1610/1/1/114/315 

159  24/03/1/559/1/1/114/45 

160  24/03/2/520  / l/l/],]4/135 

161  24/03/3/559/1/1/114/225 

162  24/04/1/1430/1/1/114/45 

163  24/04/2/1056/1/1/114/135 

164  24/04/3/2040/1/1/114/225 

165  24/04/4/705/1/1/114/315 

166  24/05/1/860/1/1/114/45 

167  24/05/2/17O/1/1/114/3L5 

168  24/06/1/150/1/1/11^/135 

169  24/06/2/1060/1/1/114/225 

170  24/06/3/170/1/1/114/315 

171  24/07/1/120/1/1/114/45 

172  24/07/2/120/1/1/114/225 

173  24/08/1/810/1/1/114/45 

174  24/08/2/170/1/1/114/135 


CONTENTS  OF  :  E  :  \ C 8 '4 5 2 8  .  TM 

175  2'1/08/3/540/l/l/114/22  5 

176  24/08/^/480/1/1/114/315 

177  25/01/2///25/.56/.82 

1/8  25/02/2 ///25/. 56/. 82 

179  25/O3/1///20/.56/.82 

180  25/03/2///20/.56/.82 

181  25/03/3///20/.56/.82 

182  25/04/1///40/.56/.82 

183  25/04/2///28/ . 56/ . 82 

184  25/04/3///45/.56/.82 

185  25/04/4///28/.56/.82 

186  25/05/1///20/. 56/. 82 

137  25/05/2///5/.56/.82 

188  25/06/1///5/.56/.82 

189  25/06/2///20/.56/.82 

190  25/07/1///80/.56/. 82 

191  25/07/2///80/ . 56/ . 82 

192  26/01/CBADP&L/CBADPSL/CBADCLG/AVAIL/OFF/CBADFAN/OFF/OFF/CBADP&L 

193  26/02/C8ADP5L/C8ADPf<L/C8ADCLG/AVAIL/0FF/CBADFAN/0FF/0FF/CBA0PSI. 

194  26/03/CBADPSL/CBADPSL/CBADCLG/AVAIL/OFF/CBADFAN/OFF/OFF/CBADPSL 

195  26/04/C8CHP&L/CBCHPSL/C8CHCLG/AVAIL/OFF/CBCHFAN/OFF/OFF/C8CHPSL 

196  26/05/CBADPSL/CBADPSL/CBAOCLG/AVAIL/OFF/CBADFAN/OFF/OFF/CBADPSL 

197  26/06/CBADPSL/C8ADPSL/C8ADCLG/AVAIL/OFF/CBADFAN/OFF/OFF/CBADP&I. 

198  26/07/OFF/CBAnPSL /OFF/AVAIL /DFF/OFF/CBADHTS/OFF/OFF 

199  26/08/OFF/CBADPfiL /OFF/AVAIL /OFF /OFF/CBADHTG/OFF/CBADPSL 

200  27/01/8/PEOPLE/220/200/1.14/UATT-SF 

201  27/02/3O/PEOPLE/220/200/1. 14 /WATT-SF 

202  27/03/30/PEOPLE/220/200/1.14 /WATT-SF 

203  27/0 4 /7O/PEOPLE/220/ 2 00/1.0 /WATT-SF 

204  27/05/30/PEOPLE/220/200/1. 14 /WATT-SF 

205  27/06/30/PEOPLE/220/200/1.14 /WATT-SF 

2  06  29/01/10/PCT-MCL6/10/PCT-MHTG/.  31/C:FM-SF  /  .  31/CFM-SF 

207  29 /02/10/PCT-MC LG /10 /PCT-MHTG /. 31/CFM-SF/ . 31/CFM-SF 

208  29 /03 /I  5 /PCT-MC LG /15 /PCT-MHTG /. 31/CFM-SF/. 31/CFM-SF 

209  29/04/20/PC T-MCLG/20/PCT-MHTG/. 31/CFM-SF/. 31/CFM-SF 

210  2 9/05/10/PC T-MCL6/10/PCT-MHTG/. 31/CFM-SF/. 31/CFM-SF 

211  29/0  7 /  0 /PCT-MC  LG /0 /PCT-MHTG /.31/CFM-SF/. 31/CFM-SF 

212  31/04/1/35/10/.1//CONSTANT/80/55 

213  SYSTEM  -  2 

214  39/2/REPLACE  FLUORESCENT  FIXTURES 

215  40/01/UV 

216  41/01/01/03 
21742/01/. 3 

218  44/01 

219  45/01/CBADCLG/CBADCL6////CBADHTG 

220  48/01 

221  40/02/SZ 

222  41/02/02/02 

223  42/02/. 625 

224  44/02/DRY -BULB/65/1  0  0 

225  45/02/CBCHCLG/CBCHCL6////CBCHHTG 

226  48/02/35 

2  2  7  4  0 / 0  3 / U  H 

22841/03/04/04 

229  42/03 

230  45/03/OFF/OFF////CBADHTn 

231  EQUIPMENT  -  2 

232  59/2/CAR LISLE///REPLACE  FLUORESCENT  FIXTURES 


CONTENTS  OF  :  E:\CB^52B.TM 

233  60/01/l/BLKPL,ANT/01/0? 

234  62/01/EQ1122L/1/35/TONS 

23B  63/01/7.5/HP 

236  65/01/1//01 /03 

237  67/01/EO2001/1  /7.5/HP/18  05/MB!! 

238  69/01/EQ4372 

239  69/02/EQ4003 

240  69/03 

241  LOAD  -  3 

242  19/3/CO  i'1  BIN  ED  ECOS 

243  20/01/01  /CHAPLIN-CL.ASS  R  M  / 1  7  0  0  / 1  /  3  /  2  /  2 

244  20/02/01/SM  C H A P E L -C L A S S / 2 2 7 4 / 1 / 3 / 2 / 2 

2  4  5  2  0 / 0  3 / 0 1 / A  S  S  E  M  B I  Y  /  2  0  6  3 / 1  / 3 / 2 / 2 

246  20/04/02/NAVE/4935/1/3/0/O/25 

247  20/05/03/CLASS  RM/ 1310/1/3/2/2 

248  20/06/03/CLASS  RM/1664/1/3/2/2 

249  20/07/03/VESTIBULE/128/1/3/2/2 

250  20/08/04  /MECH  R M -C 0 R R I D 0 R / 3 5 9 3 / 1 / 3 / 2 / 2 

251  21/01////CBADCTX///CBADHTX/ROOM 

252  21/02////CBADCTX///COADHTX/Rn()M 

2  5  3  2 1 / 0  3 / / / / C  B  A  D  C  T  X / / / C  B  A  0  H  T  X / R  0  0  M 

254  21/04////CBCHCTX///C8CHHTX/ROOM 

2  5  5  2 1 / 0  5 / /  /  /  C  B  A  D  C T X  /  /  /  C  B  A  0 HI  X  /  R  0 0  M 

256  21/06////CBA0CTX///C8A0HTX/R0()M 

257  21/07////CBAOCTX///CBAOHTX/ROOM 

258  21/08////// /C8A0HTX/R00M 

2  5  9  2  2 / 0 1 / 1 / N  0 / 1 3  0 / 1 5 / / 1 9 1  /  1 3  5 

260  22/02/1/ N  0/150/17/  / 191/ 3  1!'^ 

261  22/03 /I /NO/43/22// 3 91/45 

262  22/03/2/ NO/43/22// 191  / 2  2!) 

263  22/04 /I /NO/103 /26 / /112/45 

264  22/04/2/ NO/103/26/ /II  2/2  2 

265  22/05/1 /NO/86/21// 191/45 

266  22/06/1/NO/106/21// 191/2 25 

267  22/07/1/NO/18/5.5//191/45 

268  22/07/2/NO/18/5.5//191/225 

269  22/08/l/yES////144 

270  24/01/1/163/1/1/113/45 

271  24/01/2/1365/1/1/113/135 

272  24/02/1/168/1/1/113/45 

273  24/02/2/1610/1/1/113/315 

274  24/03/1/559/1/1/113/45 

275  24/03/2/520/1/1/113/135 

276  24/03/3/559/1/1/113/225 

277  24/04/1/1430/1/1/113/45 

278  24/04/2/1056/l/l/113/13!i 

279  24/04/3/2040/1/1/113/225 

280  24/04/4/705/1/1/113/315 

28. 1  24/05/1/860/1/1/113/45 

282  24/05/2/170/1/1/113/315 

283  24/06/1/150/1/1/113/135 

284  24/06/2/1060/1/1/113/225 

285  24/06/3/170/1/1/113/315 

286  24/07/1/120/1/1/113/45 

287  24/07/2/120/1/1/113/225 

288  24/08/1/810/1/1/113/45 

289  24/08/2/170/1/1/113/135 

290  24/08/3/540/1/1/113/225 


CONTENTS  OF  :  E:\CB452B.TM 

291  24/08/4/480/1/1/113/315 

292  25/01/2///25/ .  56/ .  82 

293  25/02/2 ///25/. 56/. 82 

294  25/O3/1///20/.56/.82 

295  25/03/2///20/ . 56/ . 82 

296  25/03/3///20/.56/.82 

297  25/04/1///40/.  56/  . 82 

298  25/04/2///28/ . 56/ . 82 

299  25/04/3///45/.56/.82 

300  25/04/4  ///28/ .  56/ .  82 

30:1  25/05/1///20/.56/.82 

302  25/05/2///5/.56/.82 

303  25/06/1///5/.56/.82 

304  25/06/2///20/.56/.82 

305  25/07/1///80/.56/.82 

306  25/07/2///80/.56/.82 

307  26/01/CBADPSL/CBADPSL / C B ADC L G / A VA I L /O F F /CB A D FA N / 0 F F /O F F /C B A DP & L 

308  26/02/C8ADPfiL/CBADPaL/CBADCLG/AVAIL/OFF/CBADFAN/OFF/OFF/CBAOP&L 

309  26/03/CBADPSL/CBADPSL/CBADCL6/AVAIL/OFF/CBADFAN/OFF/OFF/CBADP&L 

310  2  6  /  0  4/CBCHPfiL/CBCHP&L/CBCHCLG/AVAIL/OFF/CBCHFAN/OFF/OFF/CBCHPSl. 
3 ,1  1  26/05/CBADPSL/CBADPSL/CBADCLG/AVAII/OFF/CBADFAN/OFF/OFF/CBADP&L 

312  26/06/CBADPfiL/CBADPSL/CBADCLQ/AVAIL/OFF/CBADFAN /OFF/OFF/CBADPSL 

313  26/07 /OFF/CBADPSL /OFF/A VAIL/OFF/OFF/CBADHTG /OFF/OFF 

314  26/08/OFF/CBADPfiL/OFF/AVAIL /OFF/OFF/CBAOHTG/OFF/CBAOP&L 

315  27/01/a/PEOPLE/220/200/l . 14/WATT-SF 

316  27/02/30/PEOPLE/22O/2OO/1 . 14/WATT-SF 

317  27/03/30/PEOPLE/220/200/1. 14 /WATT-SF 

318  27/04/70/PEOPLE/220/2OO/1.O /UJATT-SF 

31  9  27/0'1/30/PEOPL  E/220/200 /I.  14 /WATT-SF 

320  27/06/30/PEOPLE/22O/2O0/1 . 14/WATT-SF 

321  29/01/10/PCT-MCLG/lO/PCT-MHTG/ . 21/CFM-SF/ . 21 /CFM-SF 

322  29/02/10/PC T-M CLG/ 1  0/PC T~MHTG/. 21 /CFM-SF/. 21 /CFM-SF 

323  29/03/15/PCT-MCL6/15/PCT-MHTG/. 21 /CFM-SF/. 21 /CFM-SF 

324  29/04 /20/PCT-MC LG /20/PCT-MHTG/ . 21/CFM-SF/ . 21 /CFM-SF 

325  29/05/ 10/PCT-MCLG/10/PCT-MHTG/. 21/CFM-SF /.21/CFM-SF 

326  29/07/0/PCT~MCLG/0 /PCT-MHTG/ .21/CFM-SF/. 21/CFM-SF 

327  31/04/1 /35/10/.1 //CO NSTA NT /80/55 

328  SYSTEM  -  3 

329  39/3/COMBINED  ECOS 

330  40/01/UV 

331  41/01/01/03 

332  42/01/. 3 
33344/01 

334  45/01/CBADCLG/CBADCL6////CBADHTG 

335  48/01 

336  40/02/SZ 

337  41/02/02/02 

338  42/02/. 625 

339  44 /02/DRY-8ULB/65/100 

340  45/02/CBCHCLG/CBCHCLG////CBCHHT6 

341  48/02/35 

3  4  2  4  0  /  0  3 / U  H 

343  41/03/04/04 

34442/03 

345  45/03/OFF/OFF////CBAnHTr. 

346  EQUIPMENT  -  3 

347  59/3/CARLISLE///C0MBINED  ECOS 

348  60/01/1/BLKPLANT/01/02 


CONTENTS  OF  :  E:\CB452B.TM 

349  62/01/EQ1122L/1/85/T0NS 

350  63/01/7.5/HP 

351  65/01/1//01/03 

35?  67/01/BQ2001/1/7.5/HP/1805/MBH 

353  69/01/EQ4372 

31. 4  69/02/EQ4003 

355  69/03 


Trane  Air  Conditioning  Econoaics 

■By:  Trane  Custofaer  Direct  Service  Network 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  452 


Heather  File  Code: 

CARLISLE 

Location: 

ENERGY 

SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Tiiae  Zone: 

5 

Elevation: 

475 

(ft) 

Baroaetric  Pressure; 

29.2 

(in.  Hg) 

Suffliaer  Clearness  Nuaber: 

i.OO 

Winter  Clearness  Nuaber; 

1.00 

Summer  Design  Dry  Buib: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance; 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0,0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbra/F) 

Density-Specific  Heat  Prod:  1.0882 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period: 

May  To  September 

System  Simulation  Period: 

January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run 

11:44:10 

2/  3/94 

Dataset  Name: 

C8452 

.TM 

V  600 
PftGE  2 

AIRFLOW  -  ALTERNATIVE  1  , 

BASE  BUILDING  "^^T, 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


• —  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Nuiober  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  uv 

4,581 

31,315 

31,315 

34,865 

8,130 

0 

0 

2  SZ 

3,368 

16,839 

16,839 

18,461 

16,839 

0 

0 

3  UH 

0 

0 

2,078 

0 

0 

0 

0 

Totals 

7,949 

48,154 

50,232 

53,325 

24,970 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 

. - .  SYSTEM  SUMMARY - - 

(Design  Capacity  Quantities) 

. Cooling . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

Systedi 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Nui^ber 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

UV 

73.4 

0.0 

0.0 

73.4 

-1,080,515 

0 

0 

0 

0 

0 

-1,080,515 

2 

SZ 

29.4 

0.0 

0.0 

29.4 

-432,496 

0 

0 

0 

0 

0 

-432,496 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-128,877 

0 

0 

0 

0 

..  0 

-128,877 

Totals 

102.8 

0.0 

0.0 

102.8 

-1,641,887 

0 

0 

0 

0 

0 

-1,641,887 

The  building  peaked  at  hour  16  inonth  7  with  a  capacity  of  102.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 

— .  ENGINEERING  CHECKS 


Percent  . Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

UV 

14.63 

2.23 

426.6 

191.7 

62.59 

2.23 

-76.77 

14,074 

2 

Main 

SZ 

20.00 

3,41 

572.0 

167.6 

71.58 

3.41 

-87.64 

4,935 

3 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.58 

-35.87 

3,593 

Jrane  Air  Conditioning  Econosics 

By:  Trane  Customer  Direct  Service  Network 


Trane  Air  Conditio 

ning  Econoai 

C5 

V  600 

By;  Trane  Customer 

Direct  Service  Network 

PAGE  3 

System  1 

Block 

uv 

-  UNIT  VENTILATOR 

ntuntntntmttnnn  COCLU'G  COIL 

p[^K  *:l:*^'|3|:^**:»:****)|:1:|**1:*:»:*1:*^:***:^  CLG  SPACE 

PEftK  n**nn»u*  HEATING  COIL  PEAK  «*4**** 

Peaked  at  Time  =-> 

Mo/Hr: 

7/16 

* 

Mo/Hr;  7/16  * 

Mo/Hr:  13/  1 

Outside  Air 

OADB/WB/HR: 

91/  73/  98.0 

t 

t 

OA08;  91  * 

* 

0AD8:  4 

- 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

(%)  * 

(Btuh)  (Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

46,256 

44,277 

90,533 

10.28 

* 

44,331 

7.87  * 

“38,497  “71,868 

7.00 

Glass  Solar 

195,227 

0 

195,227 

22.16 

t 

212,025 

37.63  ♦ 

0  0 

0.00 

Glass  Cond 

27,782 

0 

27,782 

3.15 

t 

26,479 

4.70  * 

-133,751  -133,751 

13.02 

.  Wall  Cond 

154,963 

25,523 

180,486 

20.49 

t 

165,455 

29.36  * 

-490,481  -574,101 

55.88 

Partition 

175 

175 

0.02 

t 

175 

0.03  * 

-455  -455 

0.04 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

136,320 

136,320 

15.48 

t 

55,492 

9.85  * 

-247,207  -247,207 

24.06 

Sub  Total-) 

560,723 

69,800 

630,523 

71.58 

t 

503,957 

89.44  * 

-910,391  -1,027,382 

100.00 

Internal  Loads 

t 

* 

Lights 

36,835 

0 

36,835 

4.18 

t 

30,432 

5.40  * 

0  0 

0.00 

People 

49,545 

49,545 

5.62 

t 

20,293 

3.60  * 

0  0 

0.00 

tiisc 

0 

0 

0 

0 

0.00 

* 

0 

0.00  < 

0  0 

0.00 

Sub  Total  —  ) 

86,37? 

0 

0 

86,379 

9.81 

* 

50,724 

9.00  * 

0  0 

o.oc 

Ceiling  Load 

10,143 

'10,143 

0 

0.00 

i 

8,772 

1.56  * 

-11,938  0 

o.oc 

Outside  Air 

0 

0 

0 

175,930 

19.97 

t 

0 

0.00  * 

0  0 

O.OG 

Sup.  Fan  Heat 

6,681 

0.76 

t 

•  0.00  * 

0 

O.OC 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

0.00 

% 

0 

0.00  * 

0  .0 

o.oc 

Exhaust  Heat 

'18,645 

0 

-18,645 

-2.12 

t 

0.00  * 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

-0.00 

% 

t 

0.00  * 

% 

0 

o.oc 

Grand  Total::) 

657,245 

41,013 

0 

880,869 

100.00 

t 

563,454 

100.00  * 

-922,379  -1,027,382 

100. oc 

_ /'nni  TMn  rnti  on  rr-rmu _ 

APrAQ 

- tUULlWu  lUiL  QcLbUliUri - 

HhLH  j 

■  Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  03/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  14,074 

Hain  Clg  73.4 

880.9 

680.2 

31,315 

80.5  65 

.2  71 

1 

58.4  56.1 

65.4 

Part  350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof  15,978 

0  0 

Totals  73.4 

880.9 

Wall  12,830  3,646  28 

_ UTATTWr 

f'nri  eri  cf'TTnu _ 

.  ATOn  nwc  (f'i’n] 

fjrTMrCDTkjr 

/'urAi/n  TrwnrnATtinrf' 

UUiL  OlLcU I iUn 

nlKiLUnO 

'HbifatKiNb 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

14.6  Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

4,581 

0  Clg  Cfm/Sqft 

2.23  SAOB  58.5 

95.1 

Main  Htg  -1,080.5 

31,315 

63.4 

95.1 

Infil 

3,550 

3,550  Clg  Cfm/Ton 

426.60  Plenum  78.7 

59.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

31,315 

31,315  Clg  Sqft/Ton 

191.73  Return  78.7 

63.7 

Preheat  -0.0 

31,315 

62.0 

58.3 

ilincfn! 

0 

0  Clg  Btuh/Sqft 

62.59  Ret/DA  80.5 

63.7 

Reheat  0.0 

0 

0.0 

0.0 

Return 

31,315 

31,315  No. 

People 

198  Runarnd  75.0 

68. G 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

4,581 

0  Htg 

%  OA 

0.0  Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

2.23  Fn  BldTD  0.0 

o.c 

Total  -1,080.5 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-76.77  Fn  Frict  0.1 

o.c 

Trane  Air  Conditioning  Econojics  V  600 

By:  Trane  Customer  Direct  Service  Network  PAGE  4 

System  2  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  utttutnnnutntutntnnu  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time 

Mo/Hr:  : 

7/12 

* 

Mo/Hr:  7/17 

t 

Mo/Hr:  13/  1 

Outside  Air 

0ADB/W8/HR:  1 

37/  72/  98.0 

* 

t 

OAOB:  89 

t 

OADB:  4 

- 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

t 

Space 

Perent  * 

Space  Peak 

Coil  Peak 

Perent 

Sei 

ris.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Roof  Cond 

30,496 

0 

30,496 

8.63 

* 

44,331 

16.20 

t 

-38,497 

-38,497 

8.90 

Glass  Solar 

75,557 

0 

75,357 

21.33 

* 

117,002 

42.76 

t 

0 

0 

0.00 

Glass  Cond 

10,550 

0 

10,550 

2.99 

t 

14,326 

5.24 

t 

-72,739 

-72,739 

16.82 

Wall  Cond 

42,873 

0 

42,873 

12.14 

t 

72,429 

26.47 

t 

-207,867 

-207,867 

48.06 

Partition 

175 

175 

0.05 

* 

175 

0.06 

% 

-455 

•  -455 

0.11 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

55,749 

55,749 

15.78 

t 

25,059 

9.16 

t 

“112,938 

-112,938 

26.11 

Sub  Total-/ 

215,200 

0 

215,200 

60.92 

i 

273,320 

99.83 

* 

-432,496 

-432,496 

100.00 

Internal  Leads 

t 

t 

Lights 

4,548 

0 

4,548 

1.29 

i 

168 

0.06 

t 

0 

0 

O.OC 

People 

10,542 

10,542 

2.98 

t 

154 

0.06 

t 

0 

0 

O.OC 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

O.OC 

Sub  Total") 

15,090 

0 

0 

15,090 

4.27 

t 

322 

0.12 

* 

0 

0 

O.OC 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

O.OC 

Outside  Air 

0 

0 

0 

115,783 

32.78 

t 

0 

0.00 

% 

0 

0 

0.00 

Sup.  Fan  Heat 

7,185 

2.03 

t 

0.00 

t 

0 

O.OC 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0,00 

t 

0 

O.OC 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

O.OC 

OV/UNOR  Sizing 

0 

0 

0.00 

i 

0 

0.00 

* 

0 

.0 

O.OC 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

O.OC 

Terminal  Bypass 

0 

G 

0 

0.00 

t 

t 

0.00 

t 

t 

0 

O.OC 

Grand  Total") 

230,290 

0 

0 

353,258 

100.00 

* 

273,643 

100.00 

t 

-432,496 

“432,496 

100. OC 

_ rnni  Tkt'^  mi  cn 

rr-TTHki 

.-AOr  AC _ 

- LUULiriu  tulL  otL 

1 luN - 

■  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  OS/J^B/HR 

Gross  Total 

Glass  (sf) 

1  w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  4,935 

Main  Clg  29.4 

353.3 

238.8 

16,839 

77.4  64, 

,5  72.8 

59.7  57,8 

70,3 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0.0 

0.0  0.0 

0.0 

Roof  5,356 

0  0 

Totals  29.4 

355.3 

Nall  5,231  1,983  38 

—HEATING 

COIL  SELECTION 

■AIRFLOWS  (cfm) 

--ENGINEERING  CHECKS-- 

--TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

20.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

3,368 

0 

Clg  Cfffl/Sqft 

3.41 

SAD8 

60.1 

91.6 

Main  Htg 

“432.5 

16,839 

68.0 

91.6 

Infil 

1,622 

1,622 

Clg  Cfm/Ton 

572.02 

Plenum 

75.0 

68.  C 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

16,839 

16,839 

Clg  Sqft/Ton 

167.64 

Return 

75.0 

68.  C 

Preheat 

-0.0 

16,839 

68.0 

59.7 

(linefm 

0 

0 

Clg  Btuh/Sqft 

71.58 

Ret/OA 

77.4 

68. C 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

16,839 

16,839 

No.  People 

70 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

3,368 

0 

Htg  OA 

0.0 

Fn  MtrTO 

0.1 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Riti  Exh 

0 

0 

Htg  Cfm/SqFt 

3.41 

Fn  BldTO 

0.1 

o.c 

Total 

“432.5 

Auxil 

0 

0 

Htg  8tuh/SqFt 

-87.64 

Fn  Frict 

0.2 

0.( 

Trane  ftir  Conditioning  Econosiics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Block  UH  -  UNIT  HEATERS 

tnnnnnttttnnttnti  COOLING  COIL  PEAK  ni:*n**i:i:j;^:*ij:j:******n**i:i:*nj:  CLG  SPACE  PEAK  nnnnnu  HEATING  COIL  PEAK  nnnn 
Peaked  at  Time  Ho/Hr:  0/0  *  Mo/Hr:  0/0  *  Ho/Hr:  13/  1 


Outside  Air  "> 

OADB/WB/HR: 

0/  0/  0. 

0 

if 

OADB:  0  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space  Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh)  (%)  * 

(Btuh) 

(Btuh) 

(i) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0  p.oo  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0  0.00  * 

0 

-10,810 

8.39 

Glass  Solar 

0 

0 

0 

0.00 

* 

0  0,00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0  0.00  * 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0  0,00  * 

-102,400 

-118,067 

91.61 

Partition 

0 

- 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

i 

0  0.00  * 

0 

0 

0.00 

Sub  Total-O 

0 

0 

0 

0.00 

t 

0  0.00 

-102, 

.400 

-128,877 

100.00 

Internal  Loads 

t 

$ 

Lights 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

,0.00 

Misc 

0 

0 

0 

0 

0.00 

% 

0  0.00  ^ 

0 

0 

0.00 

Sub  Total-:) 

0 

0 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0  0.00  ^ 

-26, 

,477 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00  ^ 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0  0.00  * 

0 

.0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

t 

0.00  * 
i 

0 

0.00 

Grand  Total") 

0 

0 

0 

0 

0.00 

0  0.00  * 

-128,877 

-128,877 

100.00 

Ann)  T  kiA  An  T  1  a 

D  rATTAl! 

--fiPFfiC; _ 

UUiL  OLLLiwIiUlV 

HKlHO 

■  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/W8/HR 

Leaving  D3/KB/HR 

Gross  Total 

Glass  (sf) 

1  (^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg 

F  Grains 

Deg  F  Deg  F  Grains 

Floor 

3,593 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0, 

,0  0.0 

0.0  0.0  0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0. 

.0  0 

.0 

0.0  0.0  o.c 

Roof 

3 

,593 

0  0 

Totals  0.0 

0.0 

Wall 

2,000 

0  0 

Ann 

rATTAlif 

_  TAwnmATi inrn 

_ 

UUiL  OC.LCU  1  iUn 

HiKl  Lunj  ^CTiHy 

“"C.'TOI  iTLtKirlu 

uncl-Nj 

1  CiircrLM  t 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  DA 

0.0 

Type  Clg 

Htg 

(Kbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SADB  0.0 

125.0 

Main  Htg  -128.9 

2,078  68.0 

125.0 

Infil 

0 

0  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

43.2 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

2,078  Clg  Sqft/Ton 

•  0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfii] 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68. C 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

2,078  No.  People 

0 

Runarnd  0.0 

68. C 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  fltrlO  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rra  Exh 

0 

0  Htg  Cfri/SqFt 

0.58 

Fn  BldTO  0.0 

0.0 

Total  -128.9 

Auxil 

0 

0  Htg  Btuh/SqFt 

-35.37 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Econosics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  , U -  V  A  L  U  E  S 


Room  U-Values  - . 

(Btu/hr/sqft/F) 

Susiiiir  Wintr 
Roof  Windo  Kindo 


Wall 


Room 

Number  Description 

1  CHAPLIN-CLASS  RN 

2  SM  CHAPEL-CLASS 

3  ASSEMBLY 

Zone  1  Total/Ave. 

4  NAVE 

Zone  2  Total/Ave. 

5  CLASS  RK 

6  CLASS  RM 

7  VESTIBULE 

Zone  3  Total/Ave. 
System  1  Total/Ave. 
4  NAVE 

Zone  2  Total/Ave. 
System  2  Total/Ave. 

8  NECH  RM-CORRIOOR 
Zone  4  Total/Ave. 
System  3  Total/Ave. 
Building 


SufniDr 

Wintr 

Part. 

ExFlr 

Skylt 

Skylt 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.100 

0.000 

0.000 

0.000 

0.100 

0.000 

0.000 

o.ooc 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.100 

0.000 

0.000 

0.000 

0.100 

0.000 

0.000 

0.000 

0.100 

0.000 

0.000 

0.000 

0.100 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.100 

0.000 

0.000 

o.ooc 

0.057 

0.560 

0.573 

1 

.000 

0.057 

0.560 

0.573 

1 

.000 

0.057 

0.560 

0.573 

1, 

.000 

0.057 

0.560 

0.573 

1 

.000 

0.112 

0.560 

0.573 

1, 

.000 

0.112 

0.560 

0,573 

i, 

.000 

0.057 

0.560 

0.573 

1, 

.000 

0.057 

0,560 

0.573 

1, 

.000 

0.057 

0.560 

0.573 

i, 

.000 

0.057 

0.560 

0.573 

1, 

.000 

0.076 

0.560 

0.573 

1, 

.000 

0.112 

0.560 

0.573 

1, 

.000 

0.112 

0.560 

0.573 

L 

.000 

0.112 

0.560 

0.573 

1, 

.000 

0.07? 

0.000 

0.000 

1, 

.000 

0,077 

0.000 

0.000 

1, 

.000 

0.077 

0.000 

0.000 

1, 

.000 

0.084 

0.560 

0.573 

1, 

.000 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.297 

81.2 

17.73 

0.297 

73.9 

16.18 

0.297 

74.4 

16.14 

0.297 

76.1 

16.60 

0.000 

76.8 

16.92 

0.000 

76.8 

16.92 

0.297 

79.3 

17.49 

0.297 

82.5 

18.15 

0.297 

60.7 

13.66 

0.297 

80.3 

17.69 

0.297 

77.3 

16.95 

0.000 

76.8 

16.92 

0.000 

76.8 

16.92 

0.000 

76.8 

16.92 

0.297 

66.6 

13.89 

0.297 

66.6 

13.89 

0,297 

66.6 

13.89 

0.297 

75.5 

16.46 

Trap.e  Air  Conditioning  Econo’.ics 

By;  Trans  Customer  Direct  Service  Network 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 

— . - . —  BUILDING  AREAS 


Floor  Total  Exposed 


iiLii^be 

r  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight  Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duoli 

cate 

Room 

Area 

Area 

Area 

Area  /Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft)  {%} 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

CHAPLIN-CLASS  RY 

i 

1 

1,700 

1,700 

0 

0 

0  0 

1,950 

341 

22 

1,192 

2 

SM  CHAPEL-CLASS 

1 

1 

2,274 

2,274 

0 

0 

0  0 

2,550 

403 

23 

1,376 

-3 

ASSEMBLY 

1 

1 

2,063 

2,063 

0 

0 

0  0 

1,892 

328 

20 

1,310 

Zone 

1  Total/Ave. 

6,037 

0 

0 

0  0 

6,392 

1,071 

22 

3,878 

4 

NAVE 

1 

1 

4,935 

4,935 

350 

0 

0  0 

5,356 

1,983 

38 

3,248 

Zone 

2  Total/Ave. 

4,935 

J  jO 

0 

0  0 

5,356 

1,983 

38 

3,248 

5 

CLASS  RM 

1 

t 

1,310 

1.310 

0 

0 

0  0 

1,806 

181 

18 

850 

6 

CLASS  RM 

1 

1 

1,664 

i  ,664 

0 

0 

0  0 

2,226 

219 

16 

1,160 

7 

VESTIBULE 

1 

i 

128 

128 

0 

0 

0  0 

198 

192 

80 

48 

Zone 

3  Total/Ave. 

3,102 

0 

0 

0  0 

4,230 

592 

22 

2,058 

System 

1  Total/Ave. 

14,074 

350 

0 

0  0 

15,978 

3,646 

28 

9,184 

4 

NAVE 

1 

i 

1 

4,935 

4,935 

350 

0 

0  0 

5,356 

1,983 

38 

3,248 

Zone 

2  Total/Ave. 

4,?35 

350 

1  0 

0  0 

5,356 

1,983 

38 

3,248 

System 

2  Total/Ave. 

4,935 

350 

0 

0  0 

5,356 

1,983 

38 

3,248 

8 

MECH  RM-CORRIDCR 

1 

1 

3,593 

3.593 

0 

0 

0  0 

3,593 

0 

0 

2,000 

Zone 

4  Total/Ave. 

3,593 

0 

0 

0  0 

3,593 

0 

0 

2,000 

System 

3  Total/Ave. 

3,593 

0 

0 

0  0 

3,593 

0 

0 

2,000 

Building 

22.602 

700 

0 

0  0 

24,927 

5,630 

28 

14,431 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 

— . ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  ^  0.084  (8tu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.877  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.437  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  5.99  (8tu/Kr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  49.60  (8tu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 

By:  Trane  Custoaer  Direct  Service  Network 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load 

.  Heating  Load 

-  Cooling 

Airflow 

—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

{^0 

(Btuh) 

/  A  ^  \ 

^  ^  1  i:;  i 

(Cfm) 

(^) 

0 

-  5 

5.1 

18 

144 

-82,094 

48 

1,250 

2,511.6 

53 

3,372 

0.0 

0 

0 

5 

-  10 

10.3 

29 

240 

-164,189 

10 

255 

5,023.2 

0 

0 

0.0 

0 

0 

10 

-  15 

15.4 

17 

137 

-246,283 

'  5 

133 

7,534.8 

0 

0 

0.0 

0 

0 

15 

-  20 

20.6 

6 

51 

-328,377 

5 

137 

10,046.4 

14 

856 

0.0 

0 

0 

20 

-  25 

25.7 

11 

86 

-410,472 

i 

26 

in  c «: A 

i  i- ,  j  .j  ,  v 

18 

1,160 

0.0 

0 

0 

25 

-  30 

30.9 

C 

J 

38 

-492,566 

i 

1 4 

15,06''".'! 

0 

0 

0.0 

0 

0 

30 

-  35 

36.0 

0 

0 

-574,661 

15 

379 

17, 58:. 2 

0 

0 

0.0 

0 

0 

35 

-  40 

^41.1 

0 

0 

-656,755 

1 

20.0^2.3 

0 

0 

0.0 

0 

0 

40 

-  45 

46.3 

5 

37 

-738,849 

0 

0 

22,604.4 

0 

0 

0.0 

0 

0 

45 

'  50 

51.4 

0 

0 

-820,944 

0 

0 

25,116.1 

0 

0 

0.0 

0 

0 

50 

-  55 

56.6 

0 

0 

-903,038 

2 

47 

11  MU 

0 

0 

0.0 

0 

0 

55 

-  60 

61.7 

1 

8 

-985,133 

6 

154 

30,139.3 

0 

0 

0.0 

0 

0 

60 

-  65 

66.8 

5 

37 

-1,067,227 

2 

42 

32,650,9 

0 

0 

0.0 

0 

0 

65 

-  70 

72.0 

5 

40 

-1,149,321 

1 

c  1 

35,152.5 

3 

168 

0.0 

0 

0 

70 

-  75 

77.1 

0 

0 

-1,231,416 

0 

4 

37,674.1 

4 

266 

0.0 

0 

0 

75 

-  80 

82.3 

0 

0 

-1,313,510 

'  2 

;  A 

40,185.7 

0 

0 

0.0 

0 

0 

80 

-  85 

87.4 

0 

0 

-1,395,605 

1 

37  ' 

'  42,697.3 

0 

0 

0.0 

0 

0 

85 

-  90 

92.6 

0 

0 

-1,477,699 

1 

20 

45,203.9 

8 

504 

0.0 

0 

0 

90 

-  95 

97.7 

0 

0 

-1,559,793 

C 

0 

47,720.5 

0 

0 

0.0 

0 

0 

95 

«  100 

102.8 

0 

0 

-1,641,888 

0 

0 

50,232.1 

O' 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,942 

0 

0 

6,158 

0.0 

0 

2,434 

0.0 

0 

8,760 

Trane  Air  Conditioning  Econoaiics 
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BUILDING  TEHPERATURE  PROFILES 
BASE  BUILDING 


ALTERNATIVE  1 


BUILDING  TEMPERATURE  PROFILES 


Temperature  .  Zone  Number 


Range  1  2  3 

(F) 


Max.  Temp. 

89.0  97.8  99.5 

Mo. /Hr. 

7  24  7  23  7  24 

Day  Type 

4  1  1 

Above 

100 

0 

0 

0 

95  - 

iOO 

0 

45 

417 

90  - 

95 

0 

479  ! 

!  1.17 

85  - 

90 

363 

1,059 

7-^3 

80  - 

85 

i,33S 

1,273 

882 

75  - 

80  ^ 

1,879 

731 

529 

70  - 

75 

241 

229 

357 

65  - 

70 

1,968 

1,419 

514 

60  - 

65 

1,197 

956 

932 

55  - 

60 

538 

559 

529 

50  - 

55 

462 

892 

739 

Below  50 

754 

1,113  1 

.,916 

h'in.  Teinp.  36.6  38.4  36.6 

Mo. /Hr.  2  7  2  12  2  12 

Day  Type  534 


2  4 


98.0  91.3 
7  23  7  24 
1  1 

.  Number  of  Hours 

0  0 
45  0 


390 

90 

,058 

971 

250 

1,243 

853 

1,013 

225 

355 

425 

1,963 

954 

1,334 

572 

752 

875 

1,039 

113 

0 

38.5  54.9 
2  11  1  7 
3  3 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. . - . — . MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 
Off  Peak 
(kKh) 

DEMAND 

On  Peak 
(kW) 

GAS 
On  Peak 
(Therm) 

GAS  DMND 
On  Peak 
(Thrm/hr) 

Jan 

8,726 

37 

2,082 

17 

Feb 

7,941 

37 

1,874 

17 

March 

7,622 

37 

1,408 

17 

April 

6,222 

37 

448 

11 

May 

5,558 

56 

0 

0 

June 

10,342 

107 

0 

0 

July 

13,213 

116 

0 

0 

Aug 

10,470 

106 

0 

0 

Sept 

4,855 

81 

0 

0 

Oct 

6,583 

37 

451 

11 

Nov 

7,170 

37 

1,220 

14 

Dec 

8,043 

37 

1,826 

17 

Total 

96,746 

116 

9,308 

17 

Building  Energy  Consumption  : 
Source  Energy  Consumption  : 


55,792  (Btu/Sq  Ft/Year) 
87,182  (Btu/Sq  Ft/Year) 


Floor  Area  : 


22,602  (Sq  Ft) 


Trane  Air  Conditioning  Econojics 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

— . . . EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . . - . — . .  Monthly  Consuiription 


Nuin 

Code 

Jan 

Feb 

‘1a  r 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

3056 

2740 

5195 

2368 

3126 

3066 

2928 

3195 

2868 

3126 

2987 

2928 

36,082 

PK 

13.5 

13,5 

i3.5 

15.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

'  0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

c 

0 

0 

0 

G 

g 

0 

0 

0 

0 

0 

0 

PK 

0.0 

o.c 

0.0 

0.0 

0.0 

O.C 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

A 

V 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 
?  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

'  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1122L 

AIR- 

CLD  RECIP 

>55  TONS 

ELEC 

0 

0 

0 

0 

371 

3581 

6094 

3633 

219 

0 

0 

0 

13,898 

PK 

0.0 

0.0 

0.0 

0.0 

22.8 

64.8 

73.2 

64.6 

40.0 

0.0 

0.0 

0.0 

73.2 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

30 

386 

742 

409 

20 

0 

0 

0 

1,588 

PK 

0.0 

0.0 

0.0 

0.0 

1.5 

8.5  • 

9.2 

8.5 

5.6 

0.0 

0.0 

0.0 

9.2 

1 

EQ5001 

CHIL 

LED  WATER 

PUMP  C. 

,V. 

ELEC 

0 

0 

0 

0 

403 

1700 

1805 

1573 

239 

0 

0 

0 

5,720 

PK 

0.0 

0.0 

0.0 

0.0 

7,5 

7.5 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

7.5 

1 

EQ5313 

CONTROLS 

ELEC 

0 

0 

0 

0 

16 

68 

73 

63 

10 

0 

0 

0 

230 

PK  , 

0.0 

0.0 

0.0 

0.0 

0,3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4372 

UNIT 

VENTILATOR  FAN 

ELEC 

1266 

1127 

1276 

1175 

1271 

1228 

1217 

1276 

1175 

1271 

1260 

1217 

14,760 

PK 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

2  ES4003  FC  CENTRIF.  FAN  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


ELEC 

365 

w'  1 6 

520 

324 

342 

311 

355 

320 

324 

342 

385 

355 

PK 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

1 

EQ2001 

GAS 

FIRE  TU 

8E  HOT  WATER 

GAS 

2032 

1874 

1408 

448 

0 

0 

0 

0 

0 

451 

1220 

1826 

PK 

17.1 

17.1 

16.5 

11.1 

0.0 

0.0 

0.0 

0.0 

0.0 

11.1 

13.6 

17.1 

1 

EQ5020 

HEAT  WATER 

CIRC.  PUMP  C 

:.v. 

ELEC 

j\}'6  / 

2871 

2163 

1417 

0 

0 

0 

0 

0 

1409 

1939 

2707 

PK 

7,5 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

1 

EQS240 

BOILER  FORCED  DRAFT  FAN 

ELEC 

747 

695 

523 

343 

0 

0 

0 

0 

0 

341 

469 

655 

PK 

1.8 

1.8 

1.8 

1.8 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

1.8 

1.8 

1 

EQ5307 

OGI 

LER  CONT 

ROLS 

ELEC 

207 

192 

145 

95 

0 

0 

0 

0 

0 

94 

130 

182 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

V  600 
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4,056 

4.3 


9,303 

17.1 


15,593 

7.5 


3,774 

1.8 


1,046 

0.5 
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Trane  Air  Conditioning  Economics 

By:  Trane  Custoirier  Direct  Service  Network 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 

. - . .  UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  115.9  (kHl 
Yearly  Time  of  Peak  12  (hr)  1  (mo) 


Hour  12  Month  7 

Eqp.  Utility  Percnt 
Ref.  Equipment  Demand  Of  Tot 
Hum.  Code  Name  Equipment  Description  (kW)  (%) 

Cooling  Equipment 

1  EQii22L  AIS-CiD  RECIP  >55  TONS  90.2  77.83 
Sub  Total  .  90.2  77.83 
Sub  Total  0.0  0.00 
Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  9.7  8.35 

2  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  4.3  3.73 

Sub  Total  14.0  12.08 
Sub  Total  0.0  0.00 
Miscellaneous 

Lights  11.7  10.09 
Base  Utilities  0.0  0.00 
Misc  Equip, merit  0,0  0.00 
Sub  Total  11.7  10.09 


Grand  Total 


115.9  100.00 


Trane  Air  Conditioning  Econociics 
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** 

U 

n 

TRACE 

6  0  0 

ANALYSIS 

%t 

tt 

tt 

n 

by 

n 

n 

n 

tnntxtuumuttttntttuntttnttunuuttuututtnwnttiuu^mnt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTflENT  OF  THE  ARHY 
8ENATEC  ASSOCIATES 
BUILDING  452 

leather  File  Code:  CARLISLE 


Location: 

ENERGY 

SAVINGS  OPPORTUNITY 

Latitude; 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure; 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb; 

92 

(F) 

Summer  Design  Wet  Bulb; 

72 

(f) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.08S2 

(Btu-min.'/hr/cuft/F 

Latent  Heat  Factor: 

4,790.2 

(Btu-min. /hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuf t) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  12:15:26  2/  3/94 

Dataset  Name:  CB452  .TM 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  uv 

4,113 

23,144 

28,144 

31,236 

7,204 

0 

0 

2  SZ 

3,081 

15,404 

15,404 

16,816 

15,404 

0 

0 

3  UH 

0 

0 

2,023 

0 

0 

0 

0 

Totals 

7,193 

43,548 

45,572 

48,052 

22,608 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

- . — . — . . SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling  .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

UV 

66.6 

0.0 

0.0 

66.6 

-1,005,478 

0 

0 

0 

0 

0 

-1,005,478 

2 

SZ 

28.2 

0.0 

0.0 

28.2 

-407,437 

0 

0 

0 

0 

0 

-407,437 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-125,512 

0 

0 

0 

0 

0 

-125,512 

Totals 

94.8 

0.0 

0.0 

94.8 

-1,538,428 

0 

0 

0 

0 

0 

-1,538,428 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  93.5  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 

.  E  N  6  I  N  E  E  R  I  N  G  C  H  E  C  X  S 


Percent  . Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

UV 

14.61 

2.00 

422.5 

211.3 

56.80 

2.00 

-71.44 

14„074 

2 

Main 

SZ 

20.00 

3.12 

546.6 

175.1 

68.53 

3.12 

-82.56 

4,935 

3 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.56 

-34.93 

3,593 

Trane  Air  Conditioning  Econoinics  V  600 
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System  1  Block  UV  -  UNIT  VENTILATOR 

tnnnnunmnuitttt  COOLING  COIL  PEAK  t******rr****<:***s:i:**J:*)t:***J****  CLG  SPACE  PEAK  *t**ns:r»**»  HEATING  COIL  PEAK  nntnt 


Peaked  at  Time  ^ 

:> 

Mo/Hr:  : 

7/16 

t 

Mo/Hr: 

7/16 

t 

Mo/Hr:  13/  1 

Outside  Air  :=> 

OADB/HB/Hk;  ' 

m  111  98.0 

t 

t 

OADB: 

91 

% 

± 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

i 

(Btuh) 

(•4) 

i 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

33,525 

19,793 

53,323 

6.67 

t 

32,475 

6.22 

t 

-28,011 

-43,858 

4.53 

Glass  Solar 

194.327 

0 

194,827 

24.37 

t 

207,644 

39.80 

t 

0 

0 

0.00 

Glass  Cond 

27,782 

0 

27,782 

3.48 

26,528 

5.08 

t 

-133,751 

-133,751 

13.80 

Wall  Cond 

140,644 

24,330 

164,974 

20.64 

t 

139,790 

26.79 

* 

-490,481 

-575,591 

59.40 

Partition 

175 

175 

0.02 

t 

175 

0.03 

t 

-455 

-455 

0.05 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

ii3,730 

118,730 

14.85 

i 

49,380 

9.46 

t 

-215,310 

-215,310 

22.22 

Sub  Total-:) 

515,683 

44,128 

559,811 

70.03 

t 

455,992 

87.40 

X 

-868,008 

-968,965 

100.00 

Internal  Loads 

% 

t 

Lights 

■j6  ,  ol  j  ^ 

0 

36,613 

4.58 

t 

36,177 

6.93 

X 

0 

0 

0.00 

People 

49,413 

49,413 

6.18 

t 

23,518 

4.51 

X 

0 

0 

0.00 

disc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

86,025 

0 

0 

86,025 

10.76 

t 

59.695 

11.44 

t 

0 

0 

0.00 

Ceiling  Load 

6,331 

-6,331 

0 

0.00 

i 

6,036 

1.16 

X 

-10,932 

0 

o.oc 

Outside  Air 

0 

0 

0 

157,948 

19.76 

t 

0 

0.00 

X 

0 

0 

0.00 

Sup.  Fan  Heat 

6,004 

0.75 

t 

0.00 

X 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

X 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

X 

0 

0.00 

OV/iJNDR  Sizing 

0 

0 

0.00 

* 

0 

O.CO 

X 

0 

0 

0.00 

Exhaust  Heat 

-10,449 

0 

-10,449 

-1.31 

* 

o.co 

X 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

-0.00 

t 

t 

0.00 

X 

X 

0 

0.00 

Grand  Total::) 

608,040 

27,348 

0 

799,340 

100.00 

t 

521,724 

100.00 

X 

-878,939 

-968,965 

100.00 

1  rnTTnu _ 

...ADFAQ _ 

HKtHO 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  DB/KB/HR 

Gross  Total 

Glass  (sf) 

'  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  14,074 

Main  Clg  66.6 

799.3 

618.6 

28,144 

79.3  64, 

.9  71 

.1 

57.9  55.6 

63.9 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0.0 

0.0  0.0 

0.0 

Roof  15,978 

0  0 

Totals  66.6 

799.3 

Wall  12,830  3,646  28 

—HEATING 

COIL  SELECTIO 

N - 

■AIRFLOWS  (cfa) 

"ENGINEERING  ( 

IHECKS”. 

"TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

14.6 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

4,113 

0 

Clg  Cfm/Sqft 

2.00 

SA08 

58.0 

96.7 

Main  Htg 

-1,005.5 

28,144 

63.9 

96.7 

Infil 

3,091 

3,091 

Clg  Cfm/Ton 

422.51 

Plenum 

77.3 

60.  C 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

,  28,144 

28,144 

Clg  Sqft/Ton 

211.28 

Return 

77.3 

64.2 

Preheat 

-0.0 

28,144 

61.9 

57.8 

Mincf.fi) 

0 

0 

Clg  Btuh/Sqft 

56.80 

Ret/OA 

79.3 

64.2 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

28,144 

28,144 

No.  People 

198 

Runarnd 

75.0 

68. C 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

4,113 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.0 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0,0 

Rf(i  Exh 

0 

0 

Htg  Cfm/SqFt 

2.00 

Fn  BldTO 

0.0 

O.C 

Total 

-1,005.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-71.44 

•  Fn  Frict 

0.1 

O.C 

Trane  Air  Conditioning  Econo.Tiics 

By:  Trane  Customer  Direct  Service  Network 
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System  2  Peak  SZ  SINGLE  ZONE 


COOLING  COIL  PEAK  nnutunnnunuttnnnnt  CLG  SPACE  PEAK  HEATING  COIL  PEAK 

Peaked  at  Time  =->  !'io/Hr:  7/12  *  Mo/Hr:  7/17  *  Mo/Hr:  13/  1 


Outside  Air  -> 

0AD8/W8/HR:  87/  72/  98.0 

t 

i 

OAOB:  89  * 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space  Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sei 

"'iS .  Hat . 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  ^ 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh)  (%)  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Roof  Cond 

21,096 

0 

21,096 

6.24 

t 

32,475  13.07  * 

-28,011 

-28,011 

6.87 

Glass  Solar 

75,357 

0 

75,357 

22.28 

t 

117,002  47,09  ^ 

0 

0 

0.00 

Glass  Cond 

10,550 

0 

10,550 

3.12 

% 

14,326  5.77  * 

-72,739 

-72,739 

17.85 

Wall  Cond 

54,890 

0 

54,890 

16.23 

% 

62,360  25.10  * 

-207, 

,867 

-207,867 

51.02 

Partition 

175 

175 

0.05 

t 

175  0.07  * 

■455 

-455 

0.11 

Exposed  Floor 

0 

0 

0.00 

* 

0  0.00  * 

0 

0 

0.00 

Infiltration 

48,556 

48,556 

14.36 

t 

21,825  8.78  * 

-98,365 

-98,365 

24.14 

Sub  Total::) 

210,623, 

0 

210,623 

62.28 

i 

248,162  99.87  ^ 

-407,437 

-407,437 

100.00 

Internal  Loads 

* 

■t 

Lights 

4,548, 

0 

4,548 

1.34 

* 

168  0.07  * 

0 

0 

0.00 

People 

10,542 

10,542 

3.12 

154  0.06  ^ 

0 

0 

0.00 

fiisc 

0 

0 

0 

0 

0.00 

* 

0  0.00  ^ 

0 

0 

0.00 

Sub  Totaho 

15,090 

0 

0 

15,090 

4.46 

% 

322  0.13  * 

0 

0 

o.oc 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0  0.00  r 

0 

0 

o.oc 

Outside  Air 

0 

0 

0 

105,913 

31.32 

t 

0  0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

6,572 

1.94 

t 

0.00 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

225,713 

0 

0 

338,198 

100.00 

% 

248,485  100.00  * 

-407,437 

-407,437 

100.00 

“t  r/NTTnii _ 

,-Apr/\q _ 

'  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WS/HR 

Leaving  08/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tops) 

(Mbh) 

(Mbh) 

(cfni) 

Deg  F  Deg 

F  Grains 

Deg  F  Oeg  F  Grains 

Floor 

4 

,935 

Main  Clg  28.2 

338.2 

234.4 

15,404 

77.4  64 

.5  72.8 

59.8  57.5  68.8 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0, 

.0 

0.0  0.0  0.0 

Roof 

5 

,356 

0  0 

Totals  28.2 

338.2 

Wall 

5,231  1,983  38 

UTATTUr*  7'nT!  CTi  CV'TTntl  .  _ 

_ ATOCI  niilC 

--TCMnCDATHOrO  (c^ _ 

- HiKrLUWo 

“"tnUliiLCKinb 

IncUNo 

1  cnrC-KH  I  UKco  j 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  \  OA 

20.0 

Type  Clg 

Htg 

(Mbh) 

(cfffl)  Deg  F 

Deg  F 

Vent 

3,081 

0  Clg  Cfm/Sqft 

3.12 

SADB  60.2 

92.3 

Main  Htg  -407.4 

15, 

404  68.0 

92.3 

Infil 

1,412 

1,412  Clg  Cfn/Ton 

546.56 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

15,404 

15,404  Clg  Sqft/Ton 

175.10 

Return  75.0 

68. C 

Preheat  -0.0 

15,404  68.0 

59.8 

Mincfiii 

0 

0  Clg  8tuh/.Sqft 

68.53 

Ret/OA  77.4 

68. C 

Reheat  0.0 

0  0.0 

0.0 

Return 

15,404 

15,404  No.  People 

70 

Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

3,081 

0  Htg  OA 

0.0 

Fn  MtrTD  0.1 

o.c 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

3.12 

Fn  BldTO  0.1 

o.c 

Total  -407.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-82.56 

■  Fn  Frict  0.2 

o.c 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Block  UH  -  UNIT  HEATERS 

CGOIING  COIL  PEAK  l:****:f*1:*************»**********  CLG  SPACE  PEAK  ^CJ:*^:*******  HEATING  COIL  PEAK  »****»»* 


Peaked  at  Time  -> 

Mo/Hr:  0/  0 

t 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OAl 

le/WB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 
i 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sen: 

i.+Lat, 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

( S  tlih ) 

(Btuh)  (Btuh) 

W 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

-6,183 

4.93 

Glass  Solar 

fj 

c 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

fA 

\f 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-102,400 

-119,329 

95.07 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Sub  Total") 

0 

0 

0 

0.00 

i 

0 

0.00  ^ 

-102,400 

-125,512 

100. oc 

Internal  Loads 

t 

^f: 

Lights 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

A 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total") 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-23,112 

0 

0,00 

Outside  Air 

0 

0 

0 

0 

0.00 

0 

0.00  ^ 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

i 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

o.co 

t 

0.00  ^ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

- 

0 

0.00  * 

0 

0 

o.oc 

Exhaust  Heat 

0 

0 

0 

0.00 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

A 

u 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

% 

0 

0.00 

-125, 

:512 

-125,512 

100.00 

_ rnni  Twr  rnii  cri 

--ADCAC _ - _ 

UUULinb  L<UiL  oi.LLLlit,':T 

HhCHO - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Enti 

erin 

g  08/H8/HR 

Leaving 

D8/KB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cf.m)  Deg  F 

Deg 

F  Grains 

Deg  F  Deg  F  Grains 

Floor 

3,593 

Main  Clg  0.0 

0.0 

O.G 

0  0.0 

0 

.0  0, 

.0 

0.0  0 

.0  0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0  c.c 

0 

.0  0, 

.0 

0.0  0 

.0  0.0 

ExFlr 

0 

Opt  Vent  0.0  ■ 

0.0 

0.0 

0  0.0 

0 

.0  0. 

.0 

0.0  0 

.0  0.0 

Roof 

3 

,593 

0  0 

Totals  0.0 

0.0 

Wall 

2,000 

0  0 

ucATTwr  rriTi  on  cotthw------ 

-ATOCi  nillC  (  rftn\ 

__CKiATk!CrOTMA 

r  uc/'k'C-- 

--TCMnrOATMDCe  Ic) _ 

^  uLnlinu  Oulu  utLLLiiUn 

nir.rLUnJ  (CTIll/ 

tribinttKinb 

OnttNo 

1  trlr’cKH  I  UKto  j 

Capacity 

Coil  Ai 

rfl  Ent 

Lvg  Type 

Cooling 

Heating 

Clg  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F  Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SA08  0.0 

125.0 

Main  Htg  -125.5 

2,023  68.0 

125.0  Infil 

0 

0 

Clg  Cfra/Ton 

0.00 

Plenum  0.0 

46.3 

Aux  Htg  0.0 

0  0.0 

0.0  Supply 

0 

2,023 

Clg  Sqft/Ton 

0.00 

Return  0.0 

68.  C 

Preheat  0.0 

0  0.0 

0.0  Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68. C 

Reheat  0.0 

0  0.0 

0.0  Return 

0 

2,023 

No.  People 

0 

Runarnd  0.0 

68.  C 

Humidif  0.0 

0  0.0 

0.0  Exhaust 

0 

0 

Htg  \  OA 

0.0 

Fn  MtrTD  0.0 

O.G 

Opt  Vent  0.0 

0  0.0 

0.0  Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.56 

Fn  BldTD  0.0 

O.C 

Total  -125.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-34.93 

■  Fn  Frict  0.0 

O.C 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


BUILDING  U-VALUES 


Room 


Number 

Description 

Part. 

1 

CHAPLIN-CLASS  RM 

0.000 

2 

SM  CHAPEL-CLASS 

0.000 

.  3 

ASSEMBLY 

0.000 

Zone 

1  Total/Ave. 

0.000 

4 

NAVE 

0.100 

Zone 

2  Total/Ave. 

C.IOC 

5 

CLASS  RH 

0.000 

6 

CLASS  RM 

o.oco 

7 

VESTIBULE 

0.000 

Zone 

3  Total/Ave. 

0.000 

System 

1  Total/Ave. 

0.100 

4 

NAVE 

0.100 

Zone 

2  Total/Ave. 

0.100 

System 

2  Total/Ave. 

0.100 

8 

MECH  RM-CORRIDOR 

0.000 

Zone 

4  Total/Ave. 

0.000 

System 

3  Total/Ave. 

0.000 

Building 

O.iOO 

Room  U-Values 
(8tu/hr/sqft/F) 


Summr 

Wintr 

Summr 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0,000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

■  0.027 

0.560 

0.000 

0.000 

0.000 

0.082 

0.560 

0.000 

0.000 

0.000 

0.082 

0.56C 

0.000 

o.oco 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.045 

0.560 

0.000 

0.000 

0.000 

0.082 

0.560 

0.000 

0.000 

0.000 

0,082 

0.560 

0.000 

0.000 

0.000 

0.082 

0.560 

0.000 

0.000 

0.000 

0.041 

0.000 

0.000 

0.000 

0.000 

0.041 

0.000 

0.000 

0.000 

0.000 

0.041 

0.000 

0.000 

0.000 

0.000 

0,052 

0.560 

Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Kindo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.573 

1.000 

0.297 

84.0 

18.30 

0.573 

1.000 

0.297 

76.5 

16.69 

0.573 

1.000 

0.297 

76.9 

16.63 

0.573 

1.000 

0.297 

78.7 

17.12 

0.573 

1.000 

0.000 

78.6 

17.28 

0.573 

1.000 

0.000 

78.6 

17.28 

0.573 

1.000 

0.297 

82,3 

18.08 

0.573 

1.000 

0.297 

85.6 

18.75 

0.573 

1.000 

0.297 

63.1 

14.15 

0.573 

1.000 

0.297 

83.2 

18.28 

0.573 

1.000 

0.297 

79.7 

17.43 

0.573 

1.000 

0.000 

78.6 

17.28 

0.575 

1.000 

0.000 

78.6 

17.23 

0.573 

1.000 

O.OCO 

78.6 

17,28 

0.000 

1.000 

0.297 

73.3 

16.07 

0.000 

1.000 

0.297 

73.3 

16.07 

0.000 

1.000 

0.297 

73.3 

16.07 

0.573 

1.000 

0.297 

78.4 

17.13 
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BUILDING  AREAS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

. . — . . . . . BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Roofii 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Nuffiber 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(soft) 

(sqft) 

w 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

CHAPLIN-CLASS  RH 

1 

1 

1,700 

1,700 

0 

0 

0 

0 

1,950 

341 

22 

1,192 

2 

SM  CHAPEL-CLASS 

1 

1 

2,274 

2,274 

0 

0 

0 

0 

2,550 

403 

23 

1,376 

3 

ASSEMBLY 

1 

1 

2,063 

2,063 

0 

0 

0 

0 

1,892 

328 

20 

1,310 

Zone 

1 

Total/Ave. 

6,-037 

0 

0 

0 

0 

6,392 

1,071 

22 

3,878 

4 

NAVE 

1 

1 

4,935 

4.935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

Zone 

2 

Total/Ave. 

4,935 

550 

Q 

0 

0 

5,356 

1,983 

38 

3,248 

5 

CLASS 

RM 

1 

1 

1,310 

l,3i0 

A 

U 

0 

0 

0 

1,806 

181 

18 

850 

6 

CLASS 

RM 

1 

1 

1,664 

1,664 

0 

0 

0 

0 

2,226 

219 

16 

1,160 

7 

/ 

VESTIBULE 

,1 

1 

128 

128 

0 

0 

0 

0 

198 

192 

80 

48 

Zone 

3 

Total/Ave. 

3,102 

0 

0 

0 

0 

4,230 

592 

22 

2,058 

System 

i 

Total/Ave. 

14,074 

350 

c 

0 

0 

15,978 

3,646 

28 

9,184 

4 

NAVE 

1 

1 

4,935 

4,935 

350 

0 

0 

0 

5,356 

1,933 

38 

3,248 

Zone 

2 

Total/Ave. 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

System 

2 

Total/Ave. 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

8 

MECH 

RM-CORRIDOR 

1 

1 

3,593 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

Zone 

4 

Total/Ave. 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

System 

3 

Total/Ave. 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

Building 

22,602 

700 

0 

0 

0 

24,927 

5,630 

28 

14,431 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 

— — — . ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.052  (6tu/Hr/Sq  Ft/F) 

Overall  Wall  U-Vake  ^  0.877  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  =  0.420  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  3.35  (Btu/Hr/Sq  ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  49.04  (Btu/Hr/Sq  Ft) 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

Cooling  Load 

— — 

.  Heating  Load 

—  Cooling 

Airflow 

— —  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ten) 

(%) 

(Btuh) 

{%) 

(Cfm) 

W 

(Cfm) 

w 

0 

-  5 

4.7 

23 

211 

-76,921 

48 

1,201 

2,278.6 

S3 

3,372 

0.0 

0 

0 

5 

-  10 

9.5 

24 

227 

-153,843 

7 

181 

4,557.2 

0 

0 

0.0 

0 

0 

10 

-  15 

14.2 

15 

142 

-230,764 

'  6 

138 

6,835.7 

0 

0 

0.0 

0 

0 

15 

-  20 

19.0 

7 

63 

-307,686 

6 

155 

9,114.3 

14 

856 

0.0 

0 

0 

20 

-  25 

23.7 

12 

113 

-384,607 

1 

36 

11,392.9 

18 

1,160 

0.0 

0 

0 

25 

-  30 

28.4 

6 

52 

-461.528 

1 

20 

13.671.5 

0 

0 

0.0 

0 

0 

30 

-  35 

33.2 

0 

4 

-533,450 

16 

396 

15,950.1 

0 

0 

0.0 

0 

0 

35 

-  40 

37.9 

0 

0 

-615,371 

0 

0 

18,228.6 

0 

0 

0.0 

0 

0 

40 

-  45 

42.7 

0 

0 

-692,293 

0 

0 

20,507,2 

0 

0 

0.0 

0 

0 

45 

-  50 

47.4 

0 

0 

-769,214 

0 

0 

22.785.8 

0 

0 

0.0 

0 

0 

50 

-  55 

52.1 

0 

0 

-846,136 

2 

47 

25,064.4 

0 

0 

0.0 

0 

0 

55 

-  60 

56.9 

0 

0 

-923.057 

6 

154 

27,343.0 

0 

0 

0.0 

0 

0 

60 

-  65 

61.6 

5 

45 

-999,978 

2 

42 

29,621.6 

0 

0 

0.0 

0 

0 

65 

-  70 

66.4 

4 

37 

-1,076,900 

1 

17 

31,900.1 

3 

168 

0.0 

0 

0 

70 

-  75 

71.1 

2 

20 

-1,153,821 

0 

4 

34,178.7 

4 

266 

0.0 

0 

0 

75 

-  80 

75.8 

2 

15 

-1,230,743 

2 

38 

36,457.3 

0 

0 

0.0 

0 

0 

80 

-  85 

80.6 

0 

0 

-1,307,664 

1 

20 

38,735,9 

3 

214 

0.0 

0 

0 

85 

-  90 

85.3 

1 

5 

-1,384,585 

2 

53 

41,014.5 

5 

290 

0.0 

0 

0 

90 

-  95 

90.1 

0 

0 

-1,461,507 

0 

0 

43,2^3.0 

0 

0 

0.0 

0 

0 

95 

-  100 

94.8 

0 

0 

-1,538,428 

0 

0 

45,571.6 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,826 

0 

0 

6,258 

0.0 

0 

2,434 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

. -  BUILDING  TEMPERATURE  PROFILES  . 


Teinperature  . 

Range 

1 

2 

3 

2 

4 

(F) 

Max.  Temp. 

88.4 

96.8 

98.6 

96.9 

89.5 

Mo. /Hr. 

7  22 

7  23 

7  23 

7  22 

7  24 

Day  Type 

4 

1 

1 

1 

1 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

30 

408 

30 

0 

90  -  95 

0 

456 

1,232 

402 

0 

85  -  90 

319 

984 

828 

955 

972 

80  -  85 

1,292 

1,381 

779 

1,384 

1,316 

75  -  80 

2,061 

786 

476 

871 

1,001 

70  -  75 

133 

184 

357 

179 

383 

65  -  70 

1,942 

1,444 

544 

1,452 

1,939 

60  -  65 

1,297 

951 

902 

947 

1,473 

55  -  60 

549 

621 

574 

634 

712 

50  -  55 

471 

876 

976 

879 

964 

Below  50 

696 

1,047 

1,684 

1,027 

0 

Min.  Temp. 

37.0 

38.9 

37.4 

38.9 

54.9 

Mo. /Hr. 

2  7 

2  6 

2  13 

2  6 

2  8 

Day  Type 

5 

4 

4 

4 

3 

Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
HALL  &  ROOF  INSULATION 

. - . .  M  0  N  T  H  L 


ELEC 

DEMAND 

GAS 

Off  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

Jan 

8,644 

36 

1,977 

Feb 

7,860 

36 

1,783 

March 

7,420 

36 

1,334 

April 

■  5,988 

36 

364 

May 

5,853 

55 

0 

June 

10,606 

103 

0 

July 

13,059 

119 

0 

Aug 

10,941 

105 

0 

Sept 

5,353 

90 

0 

Oct 

6,167 

36 

333 

Nov 

7,040 

36 

1,142 

Dec 

7,783 

36 

1,744 

Total 

96,714 

119 

8,677 

Building  Energy  Consumption  = 

52,993 

(Btu/Sq 

Source  Energy  Consumption  : 

84,226  (Btu/Sq 

ENERGY  CONSUMPTION 


GAS  DMNO 
On  Peak 
(Thrm/hr) 

16 

16 

16 

11 

0 

0 

0 

0 

0 

11 

13 

16 

16 

Ft/Year)  Floor  Area  :  22,602  (Sq  Ft) 

Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

- - - - - . EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  — . - - - - Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec- 

Total 

0 

LIGHTS 

ELEC 

3056 

2740 

3195 

2868 

3126 

3066 

2928 

3195 

2868 

3126 

2987 

2928 

36,082 

PK 

15.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

.  1. 

msc  ID 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

2 

HISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

[1ISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

4 

msc  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

HISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

A 

u 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.  0 

PK 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

T 

EQ1122L 

AIR-CLD  RECIP 

>55  TONS 

ELEC 

0 

0 

0 

0 

695 

3908 

6126 

4018 

501 

0 

0 

0 

15,247 

PK 

0.0 

0.0 

0,0 

0.0 

22.8 

62.5 

75.3 

62.7 

49.1 

0.0 

0.0 

0.0 

75.3 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

62 

425 

748 

458 

49 

0 

0 

.  0 

1,743 

PK 

0.0 

0.0 

0.0 

0.0 

1.5 

8.2 

9.8 

8.2 

7.0 

0.0 

0.0 

0.0 

9.8 

1 

EQ5001 

CHILLED  WATER  PUMP  C.V. 

ELEC 

0 

0 

0 

0 

537 

1790 

1805 

1805 

597 

0 

0 

0 

6,532 

PK 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

7.5 

1 

EQ5313 

CONTROLS 

ELEC 

0 

0 

0 

0 

22 

72 

73 

73 

24 

0 

0 

0 

263 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4372 

UNIT 

VENTILATOR  FAN 

ELEC 

1097 

976 

1101 

1017 

1099 

1060 

1056 

1101 

1017 

1099 

1095 

1056 

12,773 

PK 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

2  EQ4003  FC  CENTRIF.  FAN  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


ELEC 

332 

289 

293 

297 

313 

285 

324 

293 

297 

313 

352 

324 

3,710 

PK 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

1 

EQ2001 

GAS 

FIRE  TUBE 

HOT  WATER 

GAS 

1977 

1783 

1334 

364 

0 

0 

0 

0 

0 

333 

1142 

1744 

8,677 

PK 

16.0 

16.0 

15.7 

10.6 

0.0 

0.0 

0.0 

0.0 

0.0 

10.5 

13.5 

16.0 

16.0 

1 

EQ5020 

HEAT 

WATER  CIRC.  PUMP  C.V. 

ELEC 

3177 

2946 

2163 

1380 

0 

0 

0 

0 

0 

1245 

1991 

2655 

15,555 

PK 

7.5 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

1 

EQ5240 

BOILER  FORCED  DRAFT  FAN 

ELEC 

769 

713 

523 

334 

0 

0 

0 

0 

0 

301 

482 

643 

3,765 

PK 

1.8 

1.8 

1.8 

1.8 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

1.8 

1.8 

1.8 

1 

EC5307 

BOILER  CONTROLS 

ELEC 

213 

198 

145 

93 

0 

0 

0 

0 

0 

84 

133 

178 

1,043 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DENANO 

Peak  Value  lie. 9  (kW) 

Yearly  Time  of  Peak  11  (hr)  7  (mo) 

Hour  11  Month  7 

Eqp,  Utility 

Ref.  Equipment  Demand 

Num.  Cods  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  EQil22L  AIR-CLD  RECIP  >55  TONS  92.9 

Sub  Total  92.9 

Sub  Total  0.0 

Air  .Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  6.6 

2  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  4.0 

Sub  Total  12.5 

Sub  Total  0.0 

Miscellaneous 

Lights  13.5 

Base  Utilities  0.0 

Hisc  Equipment  0.0 

Sub  Total  13.5 


K  S  U  M  S 


Percnt 
Of  Tot 

W 


78.10 

78.10 

0.00 


7.20 

3.33 

10.53 

0.00 


11.37 

0.00 

0.00 

11.37 


Grand  Total 


118.9  100.00 
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tt 

n 

ti 

TRACE 

6  0  0 

ANALYSIS 

n 

u 

tt 

u 

by 

n 

tt 

tt 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  452 


Weather  File  Code: 

CARLIS 

LE 

Location: 

ENERGY  SAVINGS  OPPORTUNITY 

Latitude:  . 

40.2 

(deg) 

Longitude: 

11.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1,00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Buib: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0,0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/ibm/f ) 

Density-Specific  Heat  Prod: 

1.0832 

(Btu-ain./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuftl 

Enthalpy  Factor: 

4.4519 

(Lb-sin. /hr/cuft.) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  Oecemoer 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

12:47:  6  2/  3/94 

CB452  .TM 


Time/Oate  Program  was  Run: 
Dataset  Name: 
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AIRFLOW  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Huffiber  Typs 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  UV 

4,656 

31,762 

31,762 

34,624 

7,518 

0 

0 

2  SZ 

3,431 

17,156 

17,156 

13,463 

17,156 

0 

0 

3  UH 

0 

0 

2,078 

0 

0 

0 

0 

Totals 

8,087 

48,918 

50,995 

53,088 

24,674 

0 

0 

CAPACITY  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 

. . . . SYSTEM  SUMMARY  — . — - 

(Design  Capacity  Quantities) 

. Cooling .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(etuh) 

(8tuh) 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

UV 

71.4 

0.0 

0.0 

71.4 

*1,038,363 

0 

0 

0 

0 

0 

-1,038,363 

2 

SZ 

28.7 

0.0 

0.0 

28.7 

-410,637 

0 

0 

0 

0 

0 

-410,637 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-128,877 

0 

0 

0 

0 

0 

-128,877 

Totals 

100.1 

0.0 

0.0 

100.1 

*1,577,377 

0 

0 

0 

0 

0 

-1,577,877 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  99.6  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  3 
WEATHERSTRIP  K  CAULKING 

— . - .  ENGINEERING  CHECKS 


Percent  . Cooling . Keating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Humber 

Auxiliary 

Type 

Air 

Sq  Ft 

Ten 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

UV 

14.66 

2.26 

444,8 

197,1 

60.88 

2.26 

-73.78 

14,074 

2 

Main 

SZ 

20.00 

3.48 

597.1 

171.8 

69.86 

3.48 

-83.21 

4,935 

3 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.58 

-35.87 

3,593 
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System  1  Block  UV  -  UNIT  VENTILATOR 

COOLING  COIL  PEAK  inntnnunnnntntumtn  CLG  SPACE  PEAK  *ic**^:****s:*  HEATING  COIL  PEAK  tnnnt 


Peaked  at  Time  "> 

Mo/Nr:  : 

7/16 

* 

Mo/Hr; 

7/16  » 

Mo/Hr:  13/  1 

Outside  Air  "> 

0AD3/W8/HR:  ' 

91/  73/  98.0 

* 

t 

OADB: 

91  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  » 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

M  * 

(8tuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

46,256 

44,251 

90,507 

10.56 

t 

44,331 

8.02  * 

-38,497 

-71,735 

7.33 

Glass  Solar 

195,227 

0 

195,227 

22.78 

* 

212,025 

38.37  * 

0 

0 

0.00 

Glass  Cond 

27,782 

0 

27,782 

3.24 

t 

26,479 

4.79  * 

-133,751 

-133,751 

13.66 

Hall  Cond 

154,963 

25,463 

180,426 

21.06 

t 

165,455 

29.94  * 

-490,481 

-573,762 

58.60 

Partition 

175 

175 

0.02 

t 

175 

0.03  * 

-455 

-455 

0.05 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Infiltration 

109,935 

109,935 

12.83 

t 

44,751 

8.10  ^ 

-199,361 

-199,361 

20.36 

Sub  Total-) 

534,338 

69,714 

604,052 

70.50 

t 

493,217 

89.25  ^ 

-362,545 

-979,064 

100.00 

Internal  Loads 

i 

t 

Lights 

36,835 

0 

36,835 

4.30 

t 

30,432 

5.51  * 

0 

0 

0.00 

People 

49,545 

49,545 

5.78 

t 

20,293 

3.67  * 

0 

0 

J.OO 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  r 

0 

0 

0.00 

Sub  Total—) 

86,579 

0 

0 

86,379 

10.08 

t 

50,724 

9.18  * 

0 

0 

0.00 

Ceiling  Load 

10,260 

-10,260 

0 

0.00 

t 

8,670 

1.57  * 

-11,842 

0 

0.00 

Outside  Air 

0 

0 

0 

178,307 

20.87 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

6,776 

0.79 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  + 

0 

o.oc 

OV/UNDR  Sizing 

0 

c 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

-19,169 

0 

-19,169 

-2.24 

t 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

-0.00 

i 

O.GO  ^ 

0 

0.00 

Grand  Total—) 

630,978 

40,285 

0 

856,845 

100.00 

t 

552,612 

100.00  ^ 

-874,387 

-979,064 

100. oc 

onni  Tkir  rnii  pci  CPTTnU---- 

--ADCAP _ 

— .  luULliiu  I/UIL  utLcUilUn 

nKun^ 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/KR 

Gross  Total 

Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Oeg  F  Deg  F 

Grains 

Floor  14,074 

Main  Clg  71.4 

856.8 

669.3 

31,762 

80.6  65.3  71 

.1 

58.9  56.5 

66.3 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  15,978 

0  0 

Totals  71.4 

856.3 

Wall  12,830  3,646  28 

_  _UCATTMO 

mil  cci  crTTOki _ 

_ flTRPI  Irfml 

ruf^T.kicroTWP 

rucrvc _ 

.-TCMncnATiinrp 

wUiL  otLcL  ;  lUiN - 

1  tnrcnH  !  j  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

14.7 

Type  Clg 

Htg 

(Mbh) 

(cfffl)  Oeg  F 

Deg  F 

Vent 

4,656 

0  Clg  Cfiii/Sqft 

2.26  SAOB  59.0 

93.3 

Main  Htg  -1,038.4 

31,762  63.3 

93.3 

Infil 

2,862 

2,862  Clg  Cfm/Ton 

444.82 

Plenum  78.8 

58. E 

Aux  Htg  0.0 

0  c.o 

0.0 

Supply 

31,762 

31,762  Clg  Sqft/Ton 

197,10 

leturn  78.8 

63.6 

Preheat  -0.0 

31,762  61.9 

58.8 

Mincfm 

0 

0  Clg  Btuh/Sqft 

60.88 

Ret/OA  80.5 

63.6 

Reheat  0.0 

0  0.0 

0.0 

Return 

31,762 

31,762  No 

.  People 

198 

Runarnd  75.0 

63. C 

Humidif  0.0 

0  0.0 

0,0 

Exhaust 

4,656 

0  Htg  \  OA 

0.0 

Fn  HtrTO  0.0 

O.C 

Opt  Vent  0.0 

0  0,0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

2.26 

Fn  81dT0  0.0 

O.C 

Total  -1,038.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-73.78 

Fn  Frict  0.1 

0.( 
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System  2  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  *«**«*^:*nn*4:**j:i:»**ni:**)t*n  CLG  SPACE  PEAK  n*n*«*n*  HEATING  COIL  PEAK  t***t**i 


Peaked  at  Time 

Mo/Hr: 

7/12 

* 

Mo/Hr: 

7/17 

i 

Mo/Hr:  13/  1 

Outside  Air  -> 

0AD8/W8/HR: 

87/  72/  98.0 

t 

t 

DADS: 

89 

if 

% 

OAOB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.ELat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(8tuh) 

(%) 

i 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

o.oc 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

o.oc 

Roof  Cond 

30,496 

0 

30,496 

8.85 

t 

44,331 

16.49 

i 

-38,497 

-38,497 

9.37 

Glass  Solar 

75,557 

0 

75,357 

21.86 

t 

117,002 

43.53 

t 

0 

0 

o.oc 

Glass  Cond 

10,550 

0 

10,550 

3.06 

14,326 

5.33 

t 

-72,739 

-72,739 

17.71 

Wall  Cond 

42,873 

0 

42,873 

12.43 

t 

72,429 

26.95 

t 

-207,867 

-207,867 

50.62 

Partition 

175 

175 

0.05 

t 

175 

0.07 

t 

-455 

-455 

0.11 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

O.OC 

Infiltration 

‘14,959 

44,959 

13.04 

i 

20,208 

7.52 

i 

-91,079 

-91,079 

22.18 

Sub  Total—) 

204,410 

0 

204,410 

59.29 

* 

268,470 

99.88 

t 

-410,637 

-410,637 

lOO.OC 

Internal  Loads 

t 

t 

Lights 

4,548 

0 

4,548 

1.32 

t 

168 

0.06 

0 

0 

O.OC 

People 

10,542 

10,542 

3.06 

t 

154 

0.06 

i 

0 

0 

O.OC 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

O.OC 

Sub  Total—) 

15,090 

0 

0 

15,090 

4.38 

t 

322 

0,12 

t 

0 

0 

O.OC 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

o.oc 

Outside  Air 

0 

0 

0 

117,958 

34.21 

t 

0 

0.00 

% 

0 

0 

o.oc 

Sup.  Fan  Heat 

7,320 

2.12 

t 

0.00 

% 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

o.oc 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

* 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

i; 

0 

o.oc 

Grand  Total::) 

219,500 

0 

0 

344,778 

100.00 

t 

268,793 

100.00 

t 

-410,637 

-410,637 

100. oc 

. COOLING  COIL  SELECTION . - . -AREAS . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  D8/WB/HR  Leaving  08/N8/HR  Gross  Total  Glass  (sf)  (I) 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

4,935 

Main  Clg 

28.7 

344.8 

235.7 

17,156 

77.4 

64.5  72.8 

60.2 

58.1  70.8 

Part 

350 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

5,356 

0 

0 

Totals 

28.7 

344.8 

Wall 

5,231 

1,983 

38 

.-.-UCATTM^ 

rriTi  cci  err 

ntH 1 inb 

bU 1 L  0  t  L  L  b  1  . 

iuiH - 

HiKrLunb 

--lNGI  iNEERIifb 

CHECKS-- 

—  ItnPEKftlUKtS  M  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

20.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

3,431 

0 

Clg  Cfm/Sqft 

3.48 

SA08 

60.6 

90. C 

Main  Htg 

-410.6 

17,156 

68.0 

90.0 

Infil 

1,308 

1,308 

Clg  Cfm/Ton 

597.10 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

17,156 

17,156 

Clg  Sqft/Ton 

171.76 

Return 

75.0 

68.  C 

Preheat 

-0.0 

17,156 

68.0 

60.2 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

69,86 

Ret/OA 

77.4 

68. C 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

17,156 

17,156 

No.  People 

70 

Runarnd 

75.0 

68.0 

Huiiiidif 

0.0 

0 

0.0 

0.0 

Exhaust 

3.451 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rffl  Exh 

0 

0 

Htg  Cfm/SqFt 

3.48 

Fn  BldTO 

0.1 

o.c 

Total 

-410.6 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-83.21 

Fn  Frict 

0.2 

o.c 

Trane  Air  Conditioning  Eccno'sics 
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System  3  Block  UH  -  UNIT  HEATERS 

CJ;**:^****^:*********^;****}  COCLING  COIL  PEAK  J:****^:*******!:*********!:*****.***  CLG  SPACE  PEAK  **i:**i;n*s:*»  HEATING  COIL  PEAK  tntttn 


Peaked  at  Tifne 

Mo/Hr:  ( 

3/  0 

Mo/Hr; 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OA 

Db/WB/HR: 

0/  0/  0. 

0 

t 

0AD8: 

0 

If: 

t 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

1  Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.ilat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Stub) 

(Btuh) 

(Btuh) 

w 

i 

(Btuh) 

(%) 

i 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

% 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

■  0 

-10,810 

8.39 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00 

% 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-102,400 

-118,067 

91.61 

Partition 

0 

- 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

% 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total-) 

0 

0 

0 

0.00 

% 

0 

0.00 

X 

-102,400 

-128,877 

100.00 

Internal  Loads 

X 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

o.oc 

X 

0 

0 

o.oc 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

X 

0 

0 

o.oc 

Sub  Total") 

0 

0 

0 

0 

o.co 

i 

0 

0.00 

X 

0 

0 

o.oc 

Ceiling  Load 

0 

0 

0 

0,00 

t 

0 

0.00 

X 

-26,477 

0 

o.oc 

Outside  Air 

0 

0 

0 

0 

0.00 

X 

0 

0.00 

X 

0 

0 

o.oc 

Sup.  Fan  Heat 

0 

0.00 

% 

0.00 

X 

0 

o.oc 

Ret.  Pan  Heat 

0 

0 

0.00 

t 

0.00 

X 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

X 

0 

o.oc 

OV/UNCR  Sizing 

0 

0 

0.00 

l 

0 

0.00 

t 

0 

0 

o.oc 

Exhaust  Heat 

0 

0 

0 

o.oc 

t 

0.00 

t 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

c.oo 

i 

t 

0.00 

X 

t 

0 

o.oc 

Grand  Total—) 

0 

0 

0 

0 

0.00 

X 

0 

0.00 

X 

-128, 

,877 

-128,877 

100.00 

_ rnni  rni!  cn  crririk’ 

.  AflCAC 

LUULiiiu  vUlL  juLt>UiiUM 

nKCnj 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Enterinc 

i  08/KB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf) 

^  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg 

?  Grains 

Deg  F  Deg  F  Grains 

Floor 

3, 

593 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0. 

0  0, 

.0 

0.0  0 

.0  0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

•  0 

0.0 

0. 

C  0, 

.0 

0.0  0 

.0  o.c 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0. 

0  0. 

,0 

0.0  0 

.0  0.0 

Roof 

3,593 

0  0 

Totals  0.0 

0.0 

Wall 

2,000 

0  0 

urATTkir' 

r'ATI  CCI  rOTTHki _ _ 

-ATOnniiiC  f 

lUiL  oLLlI I  iUi> 

HiKrLUi^o  (CTiilj 

--triblnc.cKin!j  tnct/So" 

•-Itrir'tKHIUKtb  11- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfiii)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD6  0.0 

125.0 

Main  Htg  -128.9 

2,078  68.0 

125.0 

Infil 

0 

0 

Clg  Cfm/Ton 

0.00 

Plenuin  0.0 

43.2 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

2,078 

Clg  Sqft/Ton 

o.co 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincffii 

0 

0 

Clg  Btuh/Sqf 

t 

o.co 

Ret/OA  0.0 

68. C 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

2,078 

No.  People 

0 

Runarnd  0.0 

68. C 

Huinidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTO  0.0 

O.C 

Opt  Vent  0.0 

0  0.0 

0.0 

Rra  Exh 

0 

0 

Htg  Cfiii/SqFt 

0.58 

Fn  81dT0  0.0 

o.c 

Total  -128.9 

Auxil 

0 

0 

Htg  Btuh/Sq' 

t 

-35.87 

Fn  Frict  0.0 

o.c 

Trane  Air  Conditioning  Eccnosics 

By;  Trane  Customer  Direct  Service  Network 
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BUILDING  U'VALUES  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

.  BUILDING  U-VALUES 


. .  Room  U-Values  .  Room  Room 

(8tu/hr/sqft/F)  Mass  Capac. 

Room  Sudidir  Wintr  Sufflmr  Wintr  (lb/  (Btu/ 


Number  Description  Part.  ExFlr  Skylt  Skylt  Roof  Kindo  Windo  Wall  Ceil.  sqft)  sqft/F) 

1  CHAPLIN-CLASS  RM  0.000  0.000  0.000  0.000  0.057  0.560  0.573  1,000  0.297 

2  SM  CHAPEL-CLASS  0.000  0.000  0.000  0.000  0.057  0.560  0.573  l.CCO  0.297 

3  ASSEMBLY  0.000  0.000  0.000  0.000  0.057  0.560  0.573  1.000  0.297 

Zone  1  Total/Ave.  0.000  0.000  0.000  0.000  0.057  0.560  0.573  1.000  0.297 

4  NAVE  0.100  0.000  0.000  0.000  0,112  0,560  0.573  1.000  0.000 

Zone  2  Total/Ave.  0.100  0.000  0.000  O.CGO  0.112  0.560  G.575  l.COO  0.000 

5  CLASS  RM  O.OCO  0.000  0.000  0.000  0.057  0,560  0.573  1.000  0.297 

6  CLASS  RM  0,000  O.OCO  O.OCO  0.000  C.OS'?  0.560  0.573  l.OCO  0.297 

7  VESTIBULE  0,000  O.OCO  O.OCO  O.OCO  0.057  0.560  0.575  l.OCO  0.297 

Zone  3  Total/Ave.  0.000  O.OCO  0.000  0.000  0.057  0,560  0.573  1.000  0.297 

System  1  Total/Ave.  O.ICO  0.000  0.000  O.COfl  0,076  0.560  0.573  1.000  0.297 

4  NAVE  0.100  0.000  O.OCO  0.000  0.112  0.560  0,573  l.OCO  0.000 

Zone  2  Total/Ave.  C.ICO  0.000  O.OCO  0.000  0.112  0.560  0.573  1.000  0,000 

System  2  Total/Ave.  0.100  0,000  0.000  0.000  0.112  0.560  0.573  1.000  0.000 

8  MECH  RM-CORRIDCR  O.OCO  0.000  O.OCO  0.000  0,077  O.OCO  0.000  1.000  0.297 

Zone  4  Total/Ave.  0.000  O.OCO  O.OCO  0.000  0.077  0.000  0.000  1.000  0.297 

System  3  Total/Ave.  C.OOO  0.000  0.000  0.000  0.077  0.000  0.000  1.000  0.297 

Building  C.ICO  0.000  O.OOC  0.000  0.084  0.560  0.573  1.000  0.297 


81.2  17.73 

73.9  16.18 

74.4  16.14 

76.1  16.60 

76.8  16.92 

76.8  16.92 

79.3  17.49 

82.5  18.15 

60.7  13.66 

80.3  17.69 

77.3  16.95 

76.8  16.92 

76.8  16.92 

76.8  16.92 

66.6  13.89 

66.6  13.89 

66.6  13.89 

75.5  16.46 


Trane  Air  Conditioning  Econoirics 

By:  Trane  Custouier  Direct  Service  Network 

BUILDING  AREAS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


BUILDING  AREAS 


Floor 

Total 

NuiTiber 

of 

Area/Oupl 

Floor 

Room 

Duplicate 

Room 

Area 

Number 

Description 

Fir 

Rffi 

(sqft) 

(sqft) 

1 

CHAPLIN-CLASS  RM 

1 

1 

1,700 

1,700 

2 

SH  CHAPEL-CLASS 

1 

1 

2,274 

2,274 

3 

ASSEMBLY 

1 

i 

2,063 

2,063 

Zone 

1  Total/Ave. 

6,037 

4 

NAVE 

1 

1 

4,935 

4,935 

Zone 

2  Total/Ave. 

'■  0  7  C 

’JJ 

5 

CLASS  RM 

1 

1 

1,310 

i,3i0 

6 

CLASS  RM 

i 

1 

l,66ii 

i,tl64 

7 

VESTIBULE 

i 

I 

128 

123 

Zone 

3  Total/Ave. 

3,102 

System 

1  Total/Ave. 

14,07. 

4 

NAVE 

1 

1 

4,935 

4,935 

Zone 

2  Total/Ave. 

4,935 

System 

2  Total/Ave. 

4,935 

8 

MECH  RM-CORRIDOR 

i 

i 

3,593 

5,593 

Zone 

4  Total/Ave. 

5,593 

System 

3  Total/Ave. 

3,593 

Building 

22,602 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


ASHRAE  90  ANALYSIS 


Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

win 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

0 

0 

0 

0 

1,950 

341 

22 

0 

0 

0 

0 

2,550 

403 

23 

0 

0 

0 

0 

1,892 

328 

20 

0 

0 

0 

0 

6,392 

1,071 

22 

350 

0 

0 

0 

5,356 

1,983 

38 

350 

0 

0 

0 

5,356 

1,983 

38 

0 

0 

0 

0 

1,806 

181 

18 

0 

0 

0 

0 

2,226 

219 

16 

0 

0 

0 

0 

193 

192 

80 

0 

0 

0 

0 

4,230 

592 

22 

350 

0 

0 

0 

15,978 

3,646 

28 

350 

0 

0 

0 

5,356 

1,983 

38 

350 

0 

0 

0 

5,356 

1,983 

38 

350 

0 

0 

0 

5,356 

1,983 

38 

0 

0 

0 

0 

3,593 

0 

0 

0 

0 

0 

0 

3,593 

0 

0 

0 

0 

0 

0 

3,593 

0 

0 

700 

0 

0 

0 

24,927 

5,630 

28 

Overall  Roof  U-Value  :  0.084  (8tu/Hr/Sq  ft/F) 

Overall  Wall  U-Value  =  0.877  (8tu/Hr/Sq  ft/f) 

Overall  Building  U-Value  :  0.437  (8tu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  ^  5.99  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  49.60  (Btu/Hr/Sq  Ft) 
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Net  Wall 
Area 
(sqft) 

1,192 

1,376 

1,310 

3,878 

3,248 

3,248 

850 

1,160 

48 

2,058 

9,184 

3,248 

3,248 

3,248 

2,000 

2,000 

2,000 

14,431 


Trane  Air  Conditioning  Econoiiiics 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load 

— 

.  Heating  Load 

Cooling 

Airflow 

—  Heating 

Airflow 

Oe 

isign 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

{%) 

(Btuh) 

{%) 

(Cfm) 

(1) 

(Cfm) 

{%) 

0 

-  5 

5.0 

13 

107 

-78,894 

49 

1,268 

2,549.8 

53 

3,372 

0.0 

0 

0 

5 

-  10 

10.0 

31 

263 

-157,788 

9 

239 

5,099.5 

0 

0 

0.0 

0 

0 

10 

-  15 

15.0 

15 

130 

-236,682 

-  5 

134 

7,649.3 

0 

0 

0.0 

0 

0 

15 

-  20 

20.0 

12 

102 

-315,575 

5 

133 

10,199.1 

14 

856 

0.0 

0 

0 

20 

'  25 

25.0 

11 

94 

-394,469 

1 

29 

12,743.8 

18 

1,160 

0.0 

0 

0 

25 

-  50 

30.0 

4 

38 

-473,363 

1 

38 

15,293.6 

0 

0 

0.0 

0 

0 

30 

-  35 

35.0 

0 

0 

-552,25? 

■  15 

388 

17,848.3 

0 

0 

0.0 

0 

0 

35 

-  40 

40.1 

0 

0 

-631,151 

0 

0 

20,398.1 

0 

0 

0.0 

0 

0 

40 

-  45 

45.1 

-  0 

0 

-710,045 

0 

0 

22.947.9 

0 

0 

0.0 

0 

0 

45 

’  50 

50.1 

0 

0 

-788,939 

0 

0 

25,497.6 

0 

0 

0.0 

0 

0 

50 

'  55 

55.1 

2 

19 

-867.832 

3 

83 

28,047.4 

0 

0 

0.0 

0 

0 

55 

-  60 

60.1 

2 

18 

-946,726 

5 

118 

30.597.2 

0 

0 

0.0 

0 

0 

60 

-  65 

65.1 

5 

45 

-1,025,620 

2 

42 

33,146.9 

0 

0 

0.0 

0 

0 

65 

-  70 

70.1 

4 

35 

-1,104,514 

1 

17 

35,696.7 

3 

168 

0.0 

0 

0 

70 

-  75 

75.1 

1 

5 

-1,183,408 

0 

8 

38,246.5 

4 

266 

0.0 

0 

0 

75 

-  80 

80.1 

0 

0 

-1,262,302 

2 

50 

40,796.2 

0 

0 

0.0 

0 

0 

80 

-  85 

85.1 

0 

0 

-1,341,1^5 

1 

37 

43,346.0 

0 

0 

0.0 

0 

0 

85 

-  90 

90.1 

0 

0 

-1,420,089 

1 

20 

45,895.8 

8 

504 

0.0 

0 

0 

90 

-  95 

95.1 

0 

0 

-1,496,983 

0 

0 

48,445.5 

0 

0 

0.0 

0 

0 

95 

-  100 

100.1 

0 

0 

-1,577,377 

0 

0 

50,995.3 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,904 

C 

0 

6,156 

0.0 

0 

2,434 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 

By:  Trans  Customer  Direct  Service  Network 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

- - Zone  Nuffiber  - 

Range 

1 

2 

3 

2 

4 

(F) 

Max.  Temp. 

89.3 

98.2 

99.9 

98.4 

91.3 

Mo. /Hr. 

7  23 

7  23 

7  24 

7  23 

7  24 

Day  Type 

4 

1 

1 

1 

1 

.  Number  of  Hours 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

45 

456 

45 

0 

90  -  95 

542 

1,188 

473 

90 

85  -  90 

405 

1.074 

776 

1,065 

971 

80  -  85 

1,301 

1,278 

834 

1,252 

1,243 

75  -  80 

1,947 

695 

486 

804 

1,013 

70  -  75 

L  J  1 

203 

360 

198 

355 

65  -  70 

2,034 

1,437 

553 

1,503 

1,963 

60  -  65 

1,16? 

937 

876 

925 

1,334 

55  -  60 

530 

612 

643 

611 

752 

50  -  55 

458 

358 

714 

875 

1,039 

Below  50 

717 

1,029  1.874 

1,009 

0 

Min.  Temp. 

37,1 

39.1 

36.9 

39.1 

54.9 

Mo, /Hr. 

2  7 

2  12 

2  12 

2  12 

1  7 

Day  Type 

5 

3 

4 

3 

3 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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MONTHLY  ENERGY  CCNSl!!1PTI0N  -  ALTERNATIVE  3 
WEATHERSTRIP  S  CAl'LRING 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMNO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

8,751 

38 

2,001 

16 

Feb 

7,962 

38 

1,797 

16 

March 

7,646 

38 

1,336 

16 

April 

6,089 

38 

380 

10 

May 

6,248 

57 

11 

1 

June 

10,653 

105 

0 

0 

July 

13,211 

114 

0 

0 

Aug 

10,882 

105 

0 

0 

Sept 

5,340 

88 

0 

0 

Oct 

6,442 

38 

389 

11 

Nov 

7,195 

38 

1,164 

13 

Dec 

8,067 

38 

1,761 

16 

Total 

98,487 

114 

8,839 

16 

Building  Energy  Consumption  : 
Source  Energy  Consumption  = 


53,980  (Btu/Sq  Ft/Year) 
85,787  (Btu/Sq  Ft/Year) 


Floor  Area  : 


22,602  (Sq  Ft) 


Trane  Air  Conditioning  Ecorosics 

By:  Trane  Custodier  Direct  Service  Network 
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EQUIPHENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Nudi 

Equip 

Code 

Jan 

Feb 

Mar 

Apr 

-  Monthly  Consumption  ■ 
May  June  July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

3056 

2740 

3195 

2868 

3126 

3066 

2928 

3195 

2868 

3126 

2937 

2928 

36,082 

PK 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13.5 

13. S 

1. 

MISC  LO 

ELEC 

0 

0 

0 

0 

-  0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

C 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

pi  A 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.c 

•  0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

'j 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ot 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1122L 

ELEC 

0 

AIR-CLD  RECIP 

0  0 

>55  TONS 
0 

692 

3810 

6071 

3847 

416 

0 

0 

0 

14,837 

PK 

0.0 

0.0 

0.0 

0.0 

22.8 

63.4 

71.7 

63.2 

46.3 

0.0 

0.0 

o.c 

71.7 

1 

EQ5200 

ELEC 

0 

COND 

0 

EHSER  FANS 
0 

0 

60 

414 

738 

436 

37 

0 

0 

0 

1,685 

PK 

0.0 

0.0 

0.0 

0.0 

1.5 

•8.3 

9.0 

8.3 

6.5 

0.0 

0.0 

0.0 

9.0 

1 

EQ5001 

ELEC 

0 

CHILLED  ;^jATER  PUMP  C.V 
0  0  0 

537 

1730 

1805 

1715 

477 

0 

0 

0 

6,264 

PK 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

7.5 

1 

EQ5313 

ELEC 

0 

CONT 

0 

ROLS 

0 

0 

22 

70 

73 

69 

19 

0 

0 

0 

252 

PK 

0.0 

0,0 

0.0 

o.c 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4372 

ELEC 

1234 

UNIT  VENTILATOR  FAN 
1145  1294  1191 

1289 

1245 

1235 

1294 

1191 

1289 

1278 

1235 

14,969 

PK 

9.8 

9.8 

9.8 

9,8 

9.8 

9.8 

9.8 

9.8 

9.8 

9.8 

9.8 

9.8 

9.8 

PC  CENTRIF,  FAN  C.V. 


2  EQ^!003 


Trane  ftir  Conditioning  Econoisics 

By;  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUHPIION  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


1 


1 


1 


1 


ELEC 

370 

322 

326 

330 

348 

317 

PK 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

EQ2001 

GAS 

FIRE  TUBE 

HOT  WATER 

GAS 

2001 

1797 

1336 

380 

11 

0 

PK 

16.3 

16.3 

15.8 

10.5 

0.6 

0.0 

EQ5020 

HEAT 

WATER  CIRC.  PUMP  i 

C.V. 

ELEC 

30S7 

2871 

2163 

1298 

134 

0 

PK 

7.5 

7.5 

7.5 

7.5 

7.5 

0.0 

EQ5240 

BOILER  FORCED 

DRAFT  FAN 

ELEC 

747 

695 

523 

314 

32 

0 

PK 

1.8 

1.8 

1.8 

1.8 

1.8 

0.0 

EQ5307 

BOILER  CONTROLS 

ELEC 

207 

192 

145 

87 

9 

0 

PK 

0.5 

0.5 

0.5 

0.5 

0.5 

0.0 

361 

326 

330 

348 

392 

361 

4,132 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

0 

0 

0 

389 

1164 

1761 

8,839 

0.0 

0.0 

0.0 

10.5 

13.3 

16.3 

16.3 

0 

0 

0 

1283 

1939 

2707 

15,481 

0.0 

0.0 

0.0 

7.5 

7,5 

7.5 

7.5 

0 

0 

0 

310 

469 

655 

3,747 

0.0 

0.0 

0.0 

1.8 

1.8 

1.8 

1.8 

0 

0 

0 

86 

130 

182 

1,033 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
WEATHERSTRIP  t  CAULKING 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  114.5  (kW) 

Yearly  Time  of  Peak  12  (hr)  7  (mo) 

Hour  12  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kW) 

Cooling  Equioment 

1  EQ1122L  AIR-CLD  RECIP  >55  TONS  88.5 

Sub  Total  88.5 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMM.ATION  OF  FAN  ELECTRICAL  DEMAND  9.8 

2  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  4.4 

Sub  Total  14.2 

Sub  Total  0.0 

Miscellaneous 

,  Lights  11.7 

Base  Utilities  0.0 

Misc  Equipment  C.O 

Sub  Total  11.7 

Grand  Total 


K  S  U  M  S 


Percnt 
Of  Tot 
(%) 


77.34 

77.34 

0.00 


8.59 

3.85 

12.44 

0.00 


10.22 

0.00 

C.OO 

10.22 


114.5  100.00 
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tt 

tt 

n 

TRACE 

600  ANALYSIS 

tt 

n 

tt 

tt 

by 

*t 

tt 

tt 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 


DEPARTMENT  OF  THE  ARMY 

8ENATEC  ASSOCIATES 

BUILDING  452 

leather  File  Code: 

CARLISLE 

Location: 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2  (deg) 

Longitude: 

77.2  (deg) 

Time  Zone: 

5 

Elevation: 

475  (ft) 

Barometric  Pressure: 

29.2  (in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

l.CO 

Summer  Design  Dry  Bulb: 

92  (F) 

Summer  Design  Wet  Bulb: 

72  (F) 

Winter  Design  Dry  Bulb: 

4  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882  (8tu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2  (8tu-;~in./hr/cuft) 

Enthalpy  Factor: 

4.4519  (Lb-mi.n./hr/cuft) 

Design  Simulation  Period:  May 

To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  13:18:43  2/  3/94 

Dataset  Name:  C8452  AW 


Trane  Air  Conditioning  Economics  V  600 
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AIRFLOW  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  - 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  UV 

4,569 

31,185 

31,185 

34,735 

8,119 

0 

0 

2  SZ 

3,36S 

16,839 

16,839 

18,461 

16,839 

0 

0 

:  3  UH 

0 

0 

2,078 

0 

0 

0 

0 

Totals 

7,937 

43,025 

50,102 

53,196 

24,958 

0 

0 

CAPACITY  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 

SYSTEM 

S  U  M  M  A 

R  Y . 

(Design  Capacity  Quantities) 


Cooling . .  Heating 


Nam  Sys. 

Aux.  S'/s. 

Opt.  Vent 

Cooling  Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Huiaidif . 

Opt.  Vent 

Heating 

Systeoi  SysteiT. 

Capacitv 

Capacity 

Capacity 

Totals  Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Nuniber  Type 

.  (Tens) 

(Tons) 

(Tons) 

(Tons)  (Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  uy 

75.2 

0.0 

0.0 

73.2  -1,079,304 

0 

0 

0 

0 

0 

-1,079,304 

2  SZ 

29.4 

0.0 

0.0 

29.4  -432,496 

0 

.  0 

0 

0 

0 

-432,49c 

3  UH 

O.C 

0.0 

0.0 

0.0  -128,877 

0 

0 

0 

0 

0 

-128.877 

Totals 

102.6 

0.0 

0.0 

102.6  -1,640,677 

0 

0 

0 

0 

0 

-1,640,677 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  102.0  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


ENGINEERING  CHECKS 


System 

Main/ 

Systefft 

Percent 

Outside 

Cfm/ 

- Cool 

Cfm/ 

ing  - . . 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Humber 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

UV 

14.65 

2.22 

426.3 

192.4 

62.37 

2.22 

-76.69 

14,074 

2 

Main 

SZ 

20.00 

3.41 

572.0 

167.6 

71.58 

3.41 

-87.64 

4,935 

3 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.58 

-35.87 

3,593 

Trane  Air  Conditioning  Economics 
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System  1  Block  UV  -  UNIT  VENTILATOR 


'  COQL 

TV!A  f'nl) 

,  1 : 1 0  v  u  i  w 

PEAK  OEG  SPACE 

PEAK  xxxxxxxxxxxx  HEATING  COIL 

P[ftK  ttttttn 

Peaked  at  Time  -> 

Mo/Hr:  ' 

7/16 

i 

Mo/Hr; 

7/16  * 

Mo/Hr;  13/  1 

Outside  Air  :=> 

OADB/ 

hvB/HR:  ' 

51/  73/  98.0 

% 

% 

OADB; 

91  * 

X 

OADB: 

4 

V  - 

w  ^  ^uC 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

% 

Space 

Percnt  * 

Space  Peak 

Coil 

Peak 

Percnt 

Ssns.-Lat. 

Sensible 

Latent 

Total 

Of  Tot 

% 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

^  u‘  u  J 1 1  , 

(Btuh) 

(Btuh) 

(Btuh) 

[%) 

% 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylita  Solr 

r- 

■j 

0 

0 

0,00 

X 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

.  0 

0.00 

Roof  Cond 

45,256 

44,263 

90,519 

10.31 

% 

44,331 

7.90  * 

-38,497 

-71 

,866 

7.00 

Glass  Solar 

■55,22^ 

0 

195,227 

22.24 

t 

212,025 

37.76  * 

0 

0 

0.00 

GI355  Cond 

21, m 

0 

27,782 

3.16 

t 

26,479 

4.72  * 

-133,751 

-133,751 

13.02 

Wall  Cond 

154,963 

25,493 

180,456 

20.56 

t 

165,455 

29.47  * 

-490,481 

-574,097 

55.88 

Partition 

175 

175 

0.02 

t 

175 

0.03  * 

-455 

-455 

0.04 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

136,320 

136,320 

15.53 

t 

55,492 

9.88  ^ 

-247,207 

-247,207 

24.06 

Sub  'Gtal”> 

69,756 

630,478 

71.82 

t 

503,957 

89.76  * 

-910,391 

-1,027,376 

100.00 

Internal  Loads 

t 

* 

Lights 

34,390 

0 

34,390 

3.92 

t 

28,414 

5.06  * 

0 

0 

0.00 

People 

49,545 

49,545 

5.64 

t 

20,293 

3.61  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

X 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

83,935 

0 

0 

83,935 

9.56 

X 

48,707 

8.67  * 

0 

0 

o.oc 

Ceiling  Load 

10,206 

-10,206 

0 

0.00 

X 

8,804 

1.57  * 

-12,031 

0 

o.oc 

Outside  Air 

0 

0 

0 

175,474 

19.99 

X 

0 

0.00 

0 

0 

0.00 

Sup,  Fan  Heat 

6,653 

0.76 

X 

0.00  * 

0 

o.oc 

Ret.  fan  Heat 

0 

0 

0.00 

X 

0,00  * 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

X 

0.00  ^ 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

0.00 

X 

0 

0.00  * 

0 

0 

o.oc 

Exhaust  Heat 

-18,711 

0 

-18,711 

-2.13 

X 

0.00  ^ 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

-o.co 

X 

X 

0.00  * 

X 

0 

o.oc 

Grand  Total::) 

654,863 

40,839 

0 

877,829 

100.00 

X 

561,468 

100.00  * 

-922,422 

-1,027 

,376 

100. oc 

rnni  Tur  rnri  cri  CTTTrtM _ 

ADC  AO_. 

UUULlnb  l/UiL  utlLLLiiUn 

RKtrib- 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  D8/W6/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  G  r  a  1 

ns 

Deg  F  Oeg  F 

Grains 

Floor  14, 

,074 

Main  Clg  73.2 

877.8 

677.4 

31,185 

80.6  65, 

.3  71 

.1 

58.3  56.1 

65.4 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0 

,0 

0.0  0.0 

0.0 

Roof  15, 

,973 

0  0 

Totals  73,2 

877.8 

Wall  12,830 

3,646  28 

UrATTXI/' 

/s/ST?  rrt  TAT 

rnit 

fm  '1 

_  .-CWr'TWrCDTKI/*' 

--TCMDcnATi inrc  (c\ 

- htfll iNG 

UUIL  OLLC.UI  iUn - 

HlKi 

rinj 

cnullTtCKirib 

G  n  lG  {\o 

-| tnPtKH lUKco  IrJ 

Capacity 

Coil  Airf 

1  Ent 

Lvg 

Type  ( 

Pooling 

Heating  Clg  %  OA 

14.7 

Type 

Clg 

Htg 

(Mbh) 

(Cfdl) 

Deg  F 

Deg  F 

Vent 

4,569 

0  Clg  Cfci/Sqft 

2.22  SA08 

58.5 

95.2 

Main  Htg  -1,079.3 

31,185 

63.4 

95.2 

Infil 

3,550 

3,550  Clg  Cfffl/Ton 

426.31  Plenum 

78.8 

59.  C 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

31,185 

31,185  Clg  Sqft/Ton 

192.39  Return 

78.8 

63.7 

Preheat  -0.0 

31,185 

62.0 

58.3 

tiincfjD 

0 

0  Clg  8tuh/Sqft 

62.37  Ret/OA 

80.5 

63.7 

Reheat  0.0 

0 

0.0 

0.0 

Return 

31,185 

31,185  No 

.  People 

198  Runarnd 

75.0 

68. C 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

4,569 

0  Htg  %  OA 

0.0  Fn  MtrTD 

0.0 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

2.22  Fn  BldTD 

0.0 

O.C 

Total  -1,079.3 

Auxil 

0 

0  Htg  Btuh/Sqft 

-76.69  Fn  Frict 

0.1 

O.C 

Trane  Air  Conditioning  Econoaics 
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Systeji  2  Peak  SZ  -  SINGLE  ZONE 

CODLING  COIL  PEAK  t*rtnit:ti:tn**»ti:***i:r*******»i:  CLG  SPACE  PEAK  t***********  KEATING  COIL  PEAK  tnttnt 


Peaked  at  Tiae  — > 

Ho/Hr; 

7/12 

t 

Mo/Hr: 

7/17  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

OA 

DB/XS/HR:  1 

37/  72/  93. 

0 

t 

t 

0A08: 

89  * 

:jc 

0AD8:  4 

- 

Scace 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Se: 

ns.  Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  » 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(stub) 

(Bluhi 

( B  t  U  h  ) 

(8tuh) 

(%) 

i 

(Btuh) 

(%)  * 

(8tuh) 

(Btuh) 

(») 

Skylite  Solr 

A 

c 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Skylite  Cond 

c 

0 

0 

0.00 

0 

0,00  * 

0 

0 

0.00 

Roof  Cond 

7  A  *  0 

0 

30,496 

8.63 

t 

44,331 

16.20  » 

-38,497 

-38,497 

8.90 

Glass  Solar 

0 

75,357 

21.33 

t 

117,002 

42.76  * 

0 

0 

0.00 

Glass  Cond 

10,550 

0 

10,550 

2.99 

t 

14,326 

5.24  * 

-72,739 

-72,739 

16.82 

Mall  Cond 

42,873 

0 

42,873 

12.14 

t 

72,429 

26.47  * 

-207,867 

-207,867 

48.06 

Partition 

175 

175 

0.05 

t 

175 

0.06  * 

-455 

-455 

0.11 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Infiltration 

55, 

55,749 

15.78 

t 

25,058 

9.16  * 

-112,938 

-112,938 

26.11 

Sub  Total"/ 

115.500 

0 

215,200 

60.92 

t 

273,320 

99.88  ^ 

-432,496 

-432,496 

100.00 

Internal  Loads 

% 

t 

Lights 

•T  ,  ^  V  L 

0 

4,548 

1.29 

t 

168 

0.06  * 

0 

0 

0.00 

*  People 

1C. 5^5 

10,542 

2.98 

t 

154 

0,06  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Sub  Total") 

IS.CtG 

0 

0 

15,090 

4.27 

i 

322 

0.12  * 

0 

0 

o.oc 

Ceiling  Loao 

0 

0 

0.00 

i 

0 

0.00  ^ 

0 

0 

o.oc 

Outside  Air 

.0 

0 

0 

115,783 

32.78 

t 

0 

0.00  ^ 

0 

0 

o.oc 

Sup.  Fan  ^leat 

7,185 

2.03 

i 

0.00  ^ 

0 

o.oc 

Ret.  Pan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

Duct  Neat  Pkup 

0 

0 

0.00 

t 

o.co  * 

0 

o.oc 

OV/LNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

o.oc 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

0.00  * 

0 

o.oc 

T8rr,irial  Bypass 

0 

0 

0 

0.00 

t 

% 

0.00  ^ 

I' 

0 

o.oc 

Grand  Total—) 

230,290 

0 

0 

353,258 

100.00 

* 

273,643 

100.00  ^ 

-432,496 

-432,496 

100, oc 

ftftni  rriTi  cci  mynw _ 

AprAP 

■"Hhtttb - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/NB/HR 

Leaving  08/W8/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

floor  4,935 

Main  Clg  29,4 

353.3 

238.8 

16,839 

77.4  64 

.5  72.8 

59.7  57.3 

70.3 

Part 

350 

Aux  Clg  0,0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0,0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof  5,356 

0  0 

Totals  29,4 

353.3 

Wall  5,231  1,983  38 

Aft  T  1  ftri  1 

rATTftk! 

_ ATCn 

rwnT  wrroTkir' 

OLiCO'/C-- 

TrunrnATiinrft 

/r^  . 

HiKi  LUnu  ^Clliiy 

Cnul  nt.  LKl  hu 

V  !1  Lv 

1  crircPH t unco  u; 

Capacity 

Coil  Ainfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  \  OA 

20.0 

Type  Clg 

Htg 

(Mbh) 

(cfiii)  Deg  F 

Deg  F 

Vent 

3,368 

0  Clg  Cfin/Sqft 

3.41  1 

3A08  60.1 

91.6 

Main  Htg  -432,5 

16,859  68.0 

91.6 

Infil 

1,622 

1,622  Clg  Cfia/Tor, 

572.02 

Plenum  75.0 

68. C 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

16,839 

16,839  Clg  Sqft/Ton 

167.64 

Return  75.0 

68. C 

Preheat  -0.0 

16,839  68.0 

59.7 

Mincfii! 

0 

0  Clg  Btuh/Sqft 

71.58 

Ret/OA  77.4 

68. ( 

Reheat  0.0 

0  0.0 

0.0 

Return 

'16,339 

16,839  No 

.  People 

70 

Runarnd  75.0 

68. C 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

,  o68 

0  Htg  %  OA 

0.0 

Fn  KtrTD  0.1 

0.( 

Opt  Vent  0.0 

0  0.0 

0.0 

Rin  Exh 

0 

0  Htg  Cfm/SqFt 

3,41 

Fn  BldTO  0.1 

o.c 

Total  -452.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-87.64 

Fn  Frict  0.2 

0.( 
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System  3  Block  UH  -  UNIT  HEATERS 

coClING  COIL  PEAK  tntt^ttici:*********************  CLG  SPACE  PEAK  ttnututn  HEATING  COIL  PEAK  ttntnt 


Peaked  at  Time  -> 

Mo/Hr:  0/  0 

t 

Mo/Hr: 

0/  0 

* 

Mo/Hr;  13/  1 

Outside  Air 

OADB/WB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0 

* 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

.flat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btlih) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

-10,810 

3.39 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

o.co 

% 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-102,400 

-118,067 

91.61 

Partition 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

% 

0 

0 

0.00 

Sub  Total  — > 

f! 

0 

0 

0.00 

* 

0 

0.00 

-102,400 

-128,877 

100.00 

Internal  Loads 

* 

i 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

o.co 

t 

0 

0 

0.00 

liisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total-o 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

o.co 

% 

'26,477 

0 

0.00 

Outside  Air 

c 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

i 

0,00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

i 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

% 

0 

o.oc 

Oy/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

o.oc 

TeriPinal  Bypass 

0 

0 

0 

0.00 

t 

% 

o.co 

t 

0 

0.00 

Grand  Total  —  ) 

0 

0 

0 

0 

0.00 

X 

0 

0.00 

t 

-128,877 

'128,877 

100.00 

Anni  TitA  Ann  on 

CATTAVI _ 

.-fiOCAQ _ 

HKlHo 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/1^'8/HR 

Leaving 

DB/WS/HR 

Gross  Total 

Glass  (sf)  (i) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grail 

ns 

Deg  f  Deg  F  Grains 

Floor  3, 

.593 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0 

.0 

0.0  0. 

,0  0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0 

.0 

O.G  0. 

,0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0.0 

0.0  0, 

,0  0.0 

Roof  3, 

,593 

0  0 

Totals  0.0 

0.0 

Wall  2,000 

0  0 

HEATING  COIL  SELECTION 


Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfa) 

Deg  F 

Main  Htg 

-128.9 

2,078 

68.0 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

0.0 

0 

0.0 

Reheat 

0.0 

0 

0.0 

Humidif 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

Total 

-128.9 

AIRFLOWS  (cfm) 


Lvg 

Type 

Cooling 

Heating 

Deg  F 

Vent 

0 

( 

125.0 

Infil 

0 

( 

0.0 

Supply 

0 

2,071 

0.0 

Mincfiii 

0 

( 

0,0 

Return 

0 

2,071 

0.0 

Exhaust 

0 

1 

0.0 

Rji  Exh 

0 

1 

--ENGINEERING  CHECKS-- 


Clg  %  OA  0.0 
Clg  Cfffl/Sqft  0.00 
Clg  Cfn/Ton  0.00 
Clg  Sqft/Ton  0,00 
Clg  Btuh/Sqft  0.00 
No.  People  0 
Htg  %  OA  0.0 
Htg  Cfm/SqFt  0.58 
Htg  Btuh/SqFt  -35.87 


-TEMPERATURES  (F)— 


Type 

Clg 

Htg 

SADB 

0.0 

125. C 

Plenum 

0.0 

43.2 

Return 

0.0 

68. C 

Ret/OA 

0.0 

68. C 

Runarnd 

0.0 

68. C 

Fn  MtrTD 

0.0 

O.C 

Fn  BldTO 

0.0 

O.C 

Fn  Frict 

0.0 

O.C 

0 
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BUILDING  U-VALUES  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 

. . .  BUILDING  U-VALUES 


-  u-Values  — . .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 

Room  Sum, nr  Wintr  Summr  Wintr  (lb/  (Btu/ 


Number  Description  Part.  ExFlr  Skylt  Skylt  Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

1  CHAPLIN-CLASS  R'1  0.000  0.000  0.000  0.000  0.057  0.560  0.573  1.000  0.297 

2  SM  CHAPEL-CLASS  0.000  0.000  0.000  0.000  0.057  0.560  0.573  1.000  0.297 

•3  ASSEMBLY  0.000  0.000  0.000  0.000  0.057  0.560  0.573  1.000  0.297 

Zone  1  Total/Ave.  0.000  0.000  0.000  0.000"  0.057  0.560  0.573  1.000  0.297 

4  NAVE  0.100  0.000  0.000  0.000  0.112  0.560  0.573  1.000  0.000 

Zone  2  Total/A^e.  0.100  0.000  0.000  0.000  0.112  0.560  0.573  1.000  0.000 

5  CLASS  RN  O.CCC  0.000  0.000  0.000  0.057  0.560  0.573  1.000  0.297 

6  CLASS  RM  0.000  0.000  0.000  0.000  0.057  0.560  0.573  1.000  0.297 

7  VESTIBULE  C.COC  0.000  0.000  0.000  0.057  0.560  0.573  1.000  0.297 

Zone  3  Total.^Av;.  0.000  0.000  0.000  0.000  0.057  0.560  0.573  1.000  0.297 

System  1  Total/Ave.  0.100  0.000  0.000  0.000  0.076  0.560  0.573  1.000  0.297 

4  NAVE  O.ICO  0.000  O.OCC  0.000  0.112  0.560  0.573  1.000  0.000 

Zone  2  Total/Av5.  O.ICO  0.000  0.000  0.000  0.112  0.560  0.573  1.000  0.000 

System  2  Tctal/.Avs.  C.lOO  0.000  0.000  0.000  0.112  0.560  0.573  1.000  0.000 

8  MECH  RN-C0RR:DCR  O.OOC  O.COC  0.000  0.000  0.077  0.000  0.000  1.000  0.297 

Zone  4  Total/Ave.  C.OOO  0.000  0.000  0.000  0.077  0.000  0.000  1.000  0.297 

System  3  Totai/Ave.  0.000  0.000  0.000  0.000  0.077  0.000  0.000  1.000  0,297 

Building  O.ICO  0.000  0.000  0.000  0.084  0.560  0.573  1.000  0.297 


81.2  17.73 

73.9  16.18 

74.4  16.14 

76.1  16.60 

76.8  16.92 

76.8  16.92 

79.3  17.49 

82.5  18.15 

60.7  13.66 

80.3  17.69 

77.3  16.95 

76.8  16.92 

76.8  16.92 

76.8  16.92 

66.6  13.89 

66.6  13.89 

66.6  13.89 

75.5  16.46 
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BUILDING  AREAS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 

. — - . . . - . — -  BUILDING  AREAS 


Floor 

Total 

Exposed 

N  jiTibsr 

of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Ouplic 

ate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

CHAPLIN-CLASS  RH 

1 

i 

1,700 

1,700 

0 

0 

0 

0 

1,950 

341 

22 

1,192 

2 

SM  CHAPEL-CLASS 

1 

1 

2,274 

2,274 

0 

0 

0 

0 

2,550 

403 

23 

1,376 

3 

ASSEMBLY 

1 

1 

2,063 

2,063 

0 

0 

0 

0 

1,892 

328 

20 

1,310 

Zone 

1  Total/Ave. 

6,D37 

0 

0 

0 

0 

6,392 

1,071 

22 

3,878 

4 

NAVE 

1 

i 

4,935 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,243 

Zone 

2  Total, 'Ave. 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

5 

CLASS  m 

1 

1 

1,310 

1,310 

0 

0 

0 

0 

1,806 

181 

18 

850 

6 

CLASS  RM 

» 

I 

1 

1,664 

1,664 

0 

0 

0 

0 

2,226 

219 

16 

1,160 

7 

VESTIBULE 

1 

1 

128 

128 

0 

0 

0 

0 

198 

192 

80 

48 

Zone 

3  Total/Ave. 

3,102 

0 

0 

0 

0 

4,230 

592 

22 

2,058 

System 

1  Total/Ave. 

14,074 

350 

0 

0 

0 

15,978 

3,646 

28 

9,184 

4 

NAVE 

i 

1 

4,935 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

Zone 

2  Total/Ave. 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

System 

2  Total/Ave. 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

8 

MECK  RM-CORRIDOR 

1 

1 

3,593 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

Zone 

4  Total/Ave. 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

System 

3  Total/Ave. 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

Building 

22,602 

700 

0 

0 

0 

24,927 

5,630 

28 

14,431 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 

— - . ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.084  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.877  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.437  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  5.99  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  ^  49.60  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 

. SYSTEM  LOAD  PROFILE  .  , 


System  Totals 


Percent 

— —  Cooling  Loac 

. Heatin' 

g  Load 

—  Cooling  Airflow 

—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

{‘i] 

(Bt'jh) 

/  0.  Y 
\  '  ) 

( C  f  III ) 

W 

(Cfm) 

W 

0  -  5 

5.1 

18 

144 

-82,034 

47 

1,234 

2,505.1 

53 

3,372 

0.0 

0 

0 

5  '  10 

10.3 

29 

240 

-164,068 

10 

251 

5,010.2 

0 

0 

0.0 

0 

0 

10  -  15 

15.4 

17 

137 

-246,102 

-  6 

149 

7,515.4 

0 

0 

0.0 

0 

0 

15-20 

20.5 

6 

51 

-328,135 

5 

141 

10,020.5 

14 

856 

0.0 

0 

0 

20  -  25 

25.6 

il 

86 

-410,169 

1 

26 

12,525.6 

IS 

1,160 

0.0 

0 

0 

25  -  30 

30.3 

5 

38 

-492,203 

1 

14 

15,030.7 

0 

0 

0.0 

0 

0 

30  -  35 

35.9 

0 

C 

-574,237 

15 

379 

17,535.3 

0 

0 

0.0 

0 

0 

35  -  40 

41.0 

0 

0 

-656,271 

1 

i. 

33 

20,041.0 

0 

0 

0.0 

0 

0 

40  -  45 

46.2 

5 

3/ 

-738,305 

0 

0 

22,546.1 

0 

0 

0.0 

0 

0 

45  -  50 

51.3 

0 

C 

-820,339 

0 

0 

25,051.2 

0 

0 

0.0 

0 

0 

50  -  55 

56.4 

0 

0 

-902,372 

2 

47 

27,556.3 

0 

0 

0.0 

0 

0 

55  -  60 

61.6 

1 

8 

-984,406 

6 

154 

30,061.5 

0 

0 

0.0 

0 

0 

60  -  65 

66.7 

c 

J 

37 

-1,066,440 

2 

42 

32,566.6 

0 

0 

0.0 

0 

0 

65  -  70 

71.8 

5 

40 

-1,148,474 

1 

21 

35,071.7 

3 

168 

0.0 

0 

0 

70  -  75 

76.9 

0 

0 

-1,230,508 

0 

4 

37,576.8 

4 

266 

0.0 

0 

0 

75  -  80 

82.1 

0 

0 

-1,312,542 

2 

50 

40,031.9 

0 

0 

0.0 

0 

0 

80  -  85 

87.2 

0 

0 

-1,394,576 

1 

37 

42,587.1 

0 

0 

0.0 

0 

0 

85  -  90 

92.3 

c 

0 

-1,476,609 

1 

20 

45,092.2 

8 

504 

0.0 

0 

0 

90  -  95 

97.5 

0 

0 

-1,558,643 

0 

0 

47,597.3 

0 

0 

0.0 

0 

0 

95  -  100 

102.6 

0 

0 

'  -1,640,677 

0 

0 

50,102.4 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,942 

0 

0 

6,158 

0.0 

0 

2,434 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4  ’ 

REPLACE  FLUORESCENT  LAMPS 

. . . —  BUILDING  TEMPERATURE  PROFILES . - . --- 


leiRperature 

Range 

1  2  S 

2 

4 

(F) 

Max.  Temp. 

89.0  97.8  99.3 

98.0 

91.3 

Mo. /Hr. 

7  24  7  23  7  24 

7  23 

7  24 

Day  Type 

4  1  : 

1 

i 

1 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

45 

372 

45 

0 

90  -  95 

c 

4  /  i 

'  ;  ^  7. 

390 

n.'v 

7v 

B5  -  90 

3d5 

1 .059 

t'33 

1,055 

971 

80  -  85 

1,318 

1,278 

0  ”  '■ 

1,250 

1,243 

75  *  80 

i,S^5 

731 

'37 

855 

1,013 

70-75 

245 

A/;,  n 

3C6 

225 

355 

65  -  70 

1,984 

1,419 

557 

1,425 

1,963 

60  -  65 

1,201 

0  c  /. 

7  jO 

940 

954 

1,334 

55  -  60 

536 

557 

525 

572 

752 

50  -  55 

462 

S92 

793 

875 

1,039 

Below  50 

754 

1 . 113 

1 ,  1 6 

1,113 

0 

Min.  Temp. 

36.6 

3S..: 

38.5 

54.9 

Mo. /Hr. 

2  7 

2  12 

2  13 

2  11 

1  7 

Day  Type 

5 

4 

3 

3 

Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 

. - . - . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  OMNO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kKh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

8,547 

36 

2,085 

17 

Feb 

7,778 

36 

1,877 

17 

March 

7,426 

36 

1,413 

17 

April 

6,052 

36 

451 

11 

May 

5,350 

55 

0 

0 

June 

10,124 

106 

0 

0 

July 

13,009 

115 

0 

0 

Aug 

10,241 

106 

0 

0 

Sept 

4,665 

80 

0 

0 

Oct 

6,395 

36 

456 

11 

Nov 

6,999 

36 

1,225 

14 

Dec 

7,873 

36 

1,830 

17 

Total 

94,458 

115 

9,336 

17 

Building  Energy  Consumption  :  55,572  (8tu/Sq  ft/Year)  Floor  Area  =  22,602  (Sq  Ft] 

Source  Energy  Consumption  --  86,277  (8tu/Sq  Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LAMPS 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . - . - . - . —  Monthly  Consumption 


Nuffl 

Code 

Jan 

Feb 

Har 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

0 

LIGHTS 

ELEC 

2333 

2583 

3005 

2703 

2944 

2885 

2763 

3005 

2703 

2944 

2822 

2763 

PK 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

12.6 

1 

MISC  LO 

ELEC 

0 

0 

0 

0 

-0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0  0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1122L 

AIR- 

-CLD  RECI:^ 

>55  TONS 

ELEC 

0 

0 

0 

0 

352 

3554 

6064 

3604 

201 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

22.8 

64.7 

73.1 

64.5 

39.9 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

28 

383 

738 

406 

19 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

1.5 

8.5 

9.2 

8.5 

5.6 

0.0 

0.0 

0.0 

1 

EQ5001 

CHILLED  WATER  PUMP  C. 

,V. 

ELEC 

0 

0 

0 

0 

403 

1700 

1805 

1573 

239 

0 

0 

0 

PK 

0,0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7,5 

7.5 

0.0 

0.0 

0.0 

1 

EQ5313 

CONTROLS 

ELEC 

0 

0 

0 

0 

16 

68 

73 

63 

10 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0,0 

0.0 

0.0 

1 

EQ4372 

UNIT  VENTILATOR  FAN 

ELEC 

1259 

1121 

1270 

1169 

1265 

1222 

1212 

1270 

1169 

1265 

1254 

1212 

PK 

9,7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

2  EQ4003 


FC  CENTRIF.  FAN  C.V. 


V  600 
PAGE  SO 


Total 


34,004 

12.6 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


13,775 

73.1 


1,574 

9.2 


5,720 

7.5 


230 

0.3 


14,687 

9.7 


Trane  Air  Conditioning  Econoinics 

V  600 

By:  Trane  Customer 

Direct 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE 

4 

REPLACE  FLUORESCENT 

■  LAMPS 

ELEC 

363 

316  320 

324 

342 

311 

355 

320 

324 

542 

385 

355 

4,056 

PR 

4.3 

4.3  4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

<•3 

1  EQ2001 

GAS  FIRE  TUBE 

HOT  WATER 

GAS 

2085 

1877  1413 

451 

0 

0 

0 

0 

0 

456 

1225 

1830 

9,336  ' 

PK 

17,1 

17.1  16,5 

11.1 

0.0 

0.0 

0.0 

0.0 

0.0 

11.1 

13.7 

17.1 

17.1  . 

1  EQ5020 

HEAT  WATER  CIRC.  PUMP  C 

:.V. 

ELEC 

3087 

2871  2163 

1417 

0 

0 

0 

0 

0 

1409 

1939 

2707 

15,593  ' 

PK 

7.5 

7.5  7,5 

7.5 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

1  EQ5240 

BOILER  FORCED  DRAFT  FAN 

ELEC 

747 

695  523 

343 

-  0 

0 

0 

0 

0 

341 

469 

655 

3,774 

PK 

1.8 

1.8  1.8 

1.8 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

1.8 

1.8 

1.8 

1  EQ5307 

BOILER  CONTROL 

.s 

ELEC 

207 

192  145 

95 

0 

0 

0 

c 

0 

94 

130 

182 

1,046 

PK 

0,5 

0.5  0.5 

0.5 

0,0 

0.0 

0.0 

0.0 

0.0 

0.5 

0,5 

0.5 

0.5 

Trane  ftir  Conditioning  Econcnics 

By:  Trane  Custoiaer  Direct  Service  Network 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  LANPS 

. . - . . . .  UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  OEMAiiD 

Peak  Value  115.3  (kw) 

Yearly  Tine  of  Peak  12  (h’’)  /  (no) 

Hour  12  Montfi  7 

t<5P'  Utility  Percnt 

Ref.  EquipEient  Demand  Of  Tot 

Num.  Code  Name  Equipment  Description  (kW)  .(%) 

Cooling  Equipment 


i  EQ1I22L  AIR-CLD  RECI?  >55  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  Of  FAN  ELECTRICAL  DEMAND 

2  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


90.1  78.13 
90.1  78.13 
0.0  0.00 


9.7  8.37 

4.3  3.75 

14.0  12.12 

0.0  0.00 


11.2  9.75 
0.0  0.00 
0.0  0.00 
11.2  9.75 


Grand  Total 


115.3  100.00 


Trane  Air  Conditioning  Econoisics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  i 


**  ** 

tt  TRACE  6  0  0  ANALYSIS  ** 

n  ** 

U  by  ** 

u  ** 

ttttttttttttttttttttttttttXfttttttitttttttUtWtttHtUtHtttttitttHttUttt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
OEPARTNENT  OF  THE  ARHY 
BENATEC  ASSOCIATES 
BUILDING  452 


Weather  File  Code: 

Location; 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb; 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance; 
Winter  Ground  Relectance; 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.^  (deg) 

5 

475  (ft) 

29.2  (in,  Hg) 


1.00 

1.00 

92 

(f) 

72 

(F) 

4 

(F) 

0.2C 

0.20 

0.0742 

(Lb,T!/cuft) 

0.2444 

(3tu/lb.m/F) 

1.0S82 

(Btu-nin./hr/cuft/F) 

4,790.2 

(8tu-,min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  .Nay  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run;  15:  3:40  2/  3/94 

Dataset  Name:  CB4528  .TM 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


■ . .  j  T  0  I  c  n  0  u  n  n  H  K  I  - 

(Design  Airflow  Quantities) 

.  Main  . 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cftis) 

(CflFi) 

(Cfm) 

(Cfm) 

(Cfiii) 

(Cfm) 

(Cfm) 

1  UV 

4,552 

30,998 

30,998 

34,548 

8,102 

0 

0 

2  SZ 

3,363 

16,839 

16,839 

18,461 

16,839 

0 

0 

3  UH 

0 

0 

2,078 

0 

0 

0 

0 

Totals 

7,920 

47,837 

49,915 

53,009 

24,941 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLAS>3 

. — . - - -  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


■ . Cooling . 

Heating  — 

Main  Sys. 

Aux,  Sys.  Opt.  Vent 

Cooling 

Main  Sys. 

Aux,  Sys. 

Preheat 

Reheat 

Humidif. 

opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity  Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons)  (Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh),. 

(Btuh) 

(Btuh) 

1 

UV 

72.8 

0.0  0.0 

72.8 

-1,077,553 

0 

0 

0 

0 

0 

-1,077,553 

2 

SZ 

29.4 

0.0  0.0 

29.4 

-432,496 

0 

0 

0 

0 

0 

-432,496 

3 

UH 

0.0 

0.0  0,0 

0.0 

-128,877 

0 

0 

0 

0 

0 

-128,877 

Totals 

102.2 

0.0  0.0 

102.2 

-1,638,925 

0 

0 

0 

0 

0 

-1,633,925 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  101.6  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 

. .  ENGINEERING  CHECKS 


Percent  . Cooling . Heating 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

UV 

14.69 

2.20 

425,9 

193.4 

62.05 

2.20 

-76.56 

14,074 

2 

Main 

SZ 

20.00 

3.41 

572.0 

167.6 

71.58 

3.41 

-87.64 

4,935 

3 

Main 

UH 

0.00 

0.00 

0,0 

0.0 

0.00 

0.53 

-35.87 

3,593 

Trane  Air  Conditioning  Econoiriics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Block  UV  -  UNIT  VENTILATOR 

COOLING  COIL  PEAK  ********^^***********************  CLG  SPACE  PEAK  uttiunm  HEATING  COIL  PEAK  n****n 


Peaked  at  Tidie  =-> 

Mo/Hr:  : 

7/16 

t 

Mo/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

CAD8/KB/HR:  ' 

91/  73/  98.0 

% 

% 

0AD8: 

91  * 

t 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

* 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

46,256 

44,241 

90,497 

10.36 

t 

44,331 

7.94  * 

-38,497 

-71,863 

6.99 

Glass  Solar 

195,227 

0 

195,227 

22.35 

* 

212,025 

37.96  * 

0 

0 

0.00 

Glass  Cond 

27,782 

0 

27,782 

3.18 

t 

26,479 

4.74  * 

-133,751 

-133,751 

13.02 

.  Wall  Cond 

154,963 

25,447 

180,410 

20.66 

t 

165,455 

29.63  * 

-490,481 

-574,090 

55.88 

Partition 

175 

175 

0.02 

t 

175 

0.03  * 

-455 

-455 

0.04 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

136,320 

136,320 

15.61 

55,492 

9.94  ^ 

-247,207 

-247,207 

24.06 

Sub  Total-) 

560,723 

69,688 

630,411 

72.19 

t 

503,957 

90.24  * 

-910,391 

-1,027,366 

100.00 

Internal  Loads 

i 

Lights 

30,724 

0 

30,724 

3.52 

25,388 

4.55  * 

0 

0 

0.00 

People 

49,545 

49,545 

5.67 

% 

20,293 

J,63  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0,00  * 

0 

0 

0.00 

Sub  Total::) 

80,268 

0 

A 

80,268 

9.19 

45,681 

8.18  * 

0 

0 

0.00 

Ceiling  Load 

10,501 

-10,301 

0 

0.00 

t 

8,852 

1.58  * 

-12,094 

0 

0.00 

Outside  Air 

0 

0 

0 

174,838 

20.02 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

6,613 

0.76 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

-18,818 

0 

-18,818 

-2.15 

0.00  * 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

-0.00 

i 

t 

0.00  4 

0 

0.00 

Grand  Total::) 

651,292 

40,570 

0 

873,313 

100.00 

t 

558,489 

100.00  * 

-922,485 

-1,027,366 

100.00 

^  „_,Anni 

TklA  Anil  A 

n  c-ATinK! 

..AOCAC _ 

- IuUl 

.J.nU  OUiU 

H  KuHw 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  D6/WB/HR 

Leaving  03/KB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F  Oeg  F  Grail 

ns 

Deg  F  Oeg  F 

Grains 

Floor  14, 

,074 

Main  Clg  72.8 

873.3 

673,2 

30,998 

80,6  65 

,3  71 

.1 

58.3  56.1 

65.5 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

Roof  15, 

,978 

0  0 

Totals  72.8 

873.3 

Wall  12,830  3,646  28 

-urATTwr  Ann  on  cnTinw---..-. 

_ ATOCI  nii'C 

CMATWCCDTWA  AUrAIr'C-- 

--TC.MarOATIIDCO  (c\ _ 

nLnIinO  l/UIL  jcLLLliUn 

Hirt!  Lua  j  (CTiii  j 

tnuirtctKirtu  tntCAD 

ItnrtKHIUKtj  (rj - 

Capacity 

Coil  Airf 

1  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  k  OA 

14.7 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

4,552 

0  Clg  Cfm/Sqft 

2.20  SAD8  58.4 

95.3 

Main  Htg  -1,077.6 

30,998 

63.4 

95.3 

Infil 

3,550 

3,550  Clg  Cfm/Ton 

425.94 

Uenum  78.8 

59.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

30,998 

30,998  Clg  Sqft/Ton 

193.39 

leturn  78.8 

63.8 

Preheat  -0.0 

30,998 

62.1 

58.2 

flincfii] 

0 

0  Clg  Btuh/Sqft 

62.05 

?et/0A  80.5 

63. E 

Reheat  0.0 

0 

0.0 

0.0 

Return 

30,998 

30,998  No 

.  People 

198 

lunarnd  75.0 

68.0 

Huiidif  0.0 

0 

0.0 

0.0 

Exhaust 

4,552 

0  Htg  k  OA 

0.0 

■n  MtrTD  0.0 

o.c 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

2.20 

•n  BldTO  0.0 

0.0 

Total  -1,077.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-76.56 

■n  Frict  0.1 

o.c 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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System  2  Peak  SZ  -  SINGLE  ZONE 

nntnmtnnnnnmt  COOLING  COIL  PEAK  CLG  SPACE  PEAK  **n*nr*n^:  HEATING  COIL  PEAK  ttntnt 

Peaked  at  Time  Ko/Kr:  Till  *  Mo/Hr;  7/17  *  Mo/Hr:  13/  1 


Outside  Air 

OADB/WB/HR:  ( 

i7/  72/  98. 

0 

* 

t 

0AD8:  89  * 

* 

0AD6:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

* 

(Btuh) 

(%)  ^ 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

30,496 

0 

30,496 

8.63 

* 

44,331 

16.20  * 

-38,497 

-38,497 

8.90 

Glass  Solar 

75,357 

0 

75,357 

21.33 

t 

117,002 

42.76  * 

0 

0 

0.00 

Glass  Cond 

10,550 

0 

10,550 

2.99 

t 

14,326 

5.24  * 

-72,739 

-72,739 

16.82 

Wall  Cond 

42,873 

0 

42,873 

12.14 

t 

72,429 

26.47  * 

-207,867 

-207,867 

48.06 

Partition 

175 

175 

0.05 

t 

175 

0.06  * 

■  - 

■455 

-455 

0.11 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

55,749 

55,749 

15.78 

i 

25,058 

9.16  * 

-112,933 

-112,938 

26.11 

Sub  Total") 

215.200 

0 

215,200 

60.92 

t 

273,320 

99.88  * 

-432,496 

-432,496 

100.00 

Internal  Loads 

t 

i 

Lights 

4,543 

0 

4,548 

1.29 

t 

168 

0.06  * 

0 

0 

0.00 

People 

10,542 

10,542 

2.98 

t 

154 

0.06  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total") 

15.090 

0 

0 

15,090 

4.27 

t 

322 

0.12  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

115,783 

32.78 

t 

0 

0.00  * 

0 

0 

0,00 

Sup.  Fan  Heat 

7,185 

2.03 

* 

0.00  ^ 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  ^ 

0 

o.co 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  ^ 
t 

0 

0.00 

Grand  Total-) 

230,290 

0 

0 

353,258 

100.00 

t 

273,643 

100.00  * 

-432, 

,496 

-432,496 

100.00 

onni  T vfr  rn T 1  p 

ri  rPT  rn _ 

--fiBfas _ 

- UUULillU  ^ULL  OLLLl^liUn 

H  f\LnO 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  D8/WB/HR 

Gross  Total 

Glass  (sf) 

i  (%) 

(Tons) 

(Mbh) 

(Nbh) 

(cfm) 

Deg  F  Oeg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

4,935 

Main  Clg  29.4 

353.3 

238.8 

16,839 

77.4  64 

.5  72.8 

59.7  57.8 

70.3 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

5,356 

0  0 

Totals  29.4 

353.3 

Wall 

5,231  1,983  38 

urATTkio  r>nTf  cri  r/'T 

_ ATon  nw^  frfml 

rucriz-c _ 

— TTMOrOATIIRF^;  _ 

- HcflliNu  LUiL  blLLl! 

LtTUi iTLLrvinu  unu'./ixu 

lLnrC.KHiUKCQ 

Capacity 

Coil  Airf 

1  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

20.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Deg  F 

Vent 

3,368 

0  Clg  Cfm/Sqft 

3.41 

SADB  60.1 

91,6 

Main  Htg  -432.5 

16,839 

68.0 

91.6 

Infil 

1,622 

1,622  Clg 

Cfm/Ton 

572.02 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

16,839 

16,839  Clg  Sqft/Ton 

167.64 

Return  75.0 

68.0 

Preheat  -0.0 

16,839 

68.0 

59.7 

Mincfm 

0 

0  Clg  Btuh/Sqft 

71.58 

Ret/OA  77.4 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

16,839 

16,839  No. 

People 

70 

Runarnd  75.0 

68. C 

Hutiiidif  0.0 

0 

0.0 

0.0 

Exhaust 

3,368 

0  Htg 

%  OA 

0.0 

Fn  MtrTD  0.1 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

3.41 

Fn  BldTO  0.1 

O.C 

Total  -432.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-87.64 

Fn  Frict  0.2 

O.C 

Trans  Air  Conditioning  Econoicics 

By;  Trane  Customer  Direct  Service  Network 
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System  3  Block  UH  -  UNIT  HEATERS 

COOLING  COIL  PEAK  *****1:i1:t**U J:*:ri;**l:il:******^:)f:;r*  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  : 

Mo/Hr:  0/  0 

t 

Mo/Hr; 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

0AD8/WB/HR: 

0/  0/  0.0 

* 

0AD8; 

0  * 

* 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.FLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

■if: 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

-10,810 

8.39 

Glass  Solar 

0 

A 

U 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-102,400 

-118,067 

91.61 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

A 

U 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total—) 

r. 

0 

0 

0.00 

t 

0 

0.00  ^ 

-102,400 

-128,877 

100.00 

Internal  Loads 

i 

* 

Lights 

c 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

,0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total  —  ) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

0 

0.00  * 

-26,477 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Grand  Total::) 

0 

0 

C 

0 

0.00 

t 

0 

0.00  * 

-128,877 

-128,877 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  03/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glas 

3  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

3,593 

Hain  Clg 

0,0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

3,593 

0 

0 

Totals 

0.0 

0.0 

Wall 

2,000 

0 

0 

urATTwr  rnti  cri r^TTHM _ _ 

-AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)— 

ntnlirlu  vUiL  juLtviiUn 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

125.0 

Hain  Htg 

-128.9 

2,078  68.0 

125.0 

Infil 

0 

0 

Clg  Cfm/Ton 

0.00 

Plenutfi 

0.0 

43.2 

Aux  Htg 

0.0 

( 

)  0.0 

0.0 

Supply 

0 

2,073 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

( 

)  0.0 

0.0 

Mincfin 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

( 

)  0.0 

0.0 

Return 

0 

2,078 

No.  People 

0 

Runarnd 

0.0 

68. C 

Humidif 

0.0 

( 

)  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  litrTO 

0.0 

0.0 

Opt  Vent 

0.0 

{ 

)  0.0 

0.0 

M  Exh 

0 

0 

Htg  Cfm/SqFt 

0.58 

Fn  BldTD 

0.0 

0.0 

Total 

'128.9 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-35.87 

Fn  Frict 

0.0 

o.c 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 

.  BUILDING  U-VALUES 


—  Room  U“Values 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Nintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Nindo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

CHAPLIN-CLASS  RK 

0.000 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

81.2 

17.73 

2 

S«  CHAPEL-CLASS 

0.000 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

73.9 

16.18 

3 

ASSENBLY 

0.000 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

74.4 

16.14 

Zone 

1 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

-0.057 

0.560 

0.573 

1.000 

0.297 

76.1 

16.60 

4 

NAVE 

0.100 

0.000 

0.000 

0.000 

0.112 

0.560 

0.573 

1.000 

0.000 

76.8 

16.92 

Zone 

2 

Total /Ave. 

0.100 

0.000 

0.000 

0.000 

0.112 

0.560 

0.573 

1.000 

o.coo 

76.8 

16.92 

5 

CLASS 

Rh 

0.000 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

79.3 

17.49 

6 

CLASS 

RH 

0.000 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

82.5 

18.15 

7 

VESTIBULE 

0.000 

0.000 

0.000 

0.000 

0,057 

0.560 

0.573 

1.000 

0.297 

60.7 

13.66 

Zone 

3 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

80.3 

17.69 

System 

1 

Total/Ave. 

0.100 

0.000 

o.ooo' 

0.000 

0.076 

0.560 

0.573 

1.000 

0.297 

77.3 

16.95 

4 

NAVE 

0.100 

0.000 

0.000 

0.000 

0.112 

0.560 

0.573 

i.coo 

0.000 

76.8 

16.92 

Zone 

2 

Total/Ave. 

0.100 

0.000 

0.000 

0.000 

0.112 

0.560 

0.573 

i.COO 

0,000 

76.8 

16.92 

System 

2 

Total/Ave. 

0.100 

0.000 

0.000 

0.000 

0.112 

0.560 

0.573 

1,000 

0.000 

76.8 

16.92 

8 

MECH  1 

RM-CORRIDOR 

0.000 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

1.000 

0.297 

66.6 

13.89 

Zone 

4 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

1.000 

0.297 

66.6 

13.89 

System 

3 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

1.000 

0,297 

66.6 

13.89 

Building 

0.100 

0.000 

0.000 

0.000 

0.084 

0.560 

0.573 

1.000 

0.297 

75.5 

16.46 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  AREAS  •  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


----  D  U  i 

L  U  i  iN  U 

M  t  M  0 

Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Dup! 

licats 

Rooili 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description  Fir 

Rn 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(^) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

CHAPLIN-CLASS  Ril  i 

1 

1,700 

IJOO 

0 

0 

0 

0 

1,950 

341 

22 

1,192 

2 

SM  CHAPEL-CLASS  1 

1 

2,274 

2,274 

0 

0 

0 

0 

2,550 

403 

23 

1,376 

Z 

ASSEMBLY  1 

1 

2,063 

2,063 

0 

0 

0 

0 

1,892 

328 

20 

1,310 

Zone 

1  Total/Ave. 

6,037 

0 

0 

0 

0 

6,392 

1,071 

22 

3,878 

'  4 

NAVE  1 

1 

4,935 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

Zone 

2  Tctal/Ave. 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

5 

CLASS  RM  i 

1 

1 

1,310 

1,310 

0 

0 

0 

0 

1,806 

181 

18 

850 

6 

CLASS  RN  1 

J. 

1,664 

1,664 

0 

0 

0 

0 

2,226 

219 

16 

1,160 

7 

VESTIBULE  1 

1 

123 

128 

0 

0 

0 

0 

198 

192 

80 

48 

Zone 

3  Total/Ave. 

3,102 

0 

0 

0 

0 

4,230 

592 

22 

2,058 

System 

1  Total/Ave. 

14,074 

350 

0 

0 

0 

15,978 

3,646 

28 

9,184 

4 

NAVE  1 

i 

4,935 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

Zone 

2  Total/Ave. 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

System 

2  Total/Ave. 

4,935 

350 

0 

0 

0 

5,356  . 

1,983 

38 

3,248 

8 

flECH  RM-C0RRI03R  1 

i 

3,593 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

Zone 

4  Total/Ave. 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

System 

3  Total/Ave. 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

Building 

22,602 

700 

0 

0 

0 

24,927 

5,630 

28 

14,431 

ASHRAE  90  ANALYSIS  -  ALTERNAl 

'IVE  1 

REPLACE  FLUORESCENT  BALLASTS 

— —  ASHRAE 

9  0 

A  N  A  L  Y  S 

I  s . . 

Overall  Roof  U-Value  : 

0.084  (Btu/Hr/Sq  f 

t/f) 

Overall  Wall  U-Value  = 

0.877  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  : 

0.437  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value 

(OTTVr)  : 

5.99  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value 

(OTTVw)  : 

49.60  (Btu/Hr/Sq  Ft) 

Trane  Air  Conditioning  Econonics 

By:  Trane  Custoaer  Direct  Service  Network 
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SYSTEH  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1  ,  ' 

REPLACE  FLUORESCENT  BALLASTS 

. SYSTEM  LOAD  PROFILE  . — ' 


System  Totals 


Percent 

— -  Cool: 

ing  Load  — 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

{%) 

(Btuh) 

W 

(Cfffl) 

(%) 

(Cfm) 

w 

0  -  5 

5.1 

18 

144 

-81,946 

47 

1,218 

2,495.8 

53 

3,372 

0.0 

0 

0 

S  -  10 

10.2 

28 

224 

-163,892 

10 

271 

4,991.5 

0 

0 

0.0 

0 

0 

10  -  15 

15.3 

17 

137 

-'245,839 

6 

145 

7,487.3 

0 

0 

0.0 

0 

0 

15  -  20 

20.4 

6 

51 

-327,785 

6 

145 

9,983.0 

14 

856 

0.0 

0 

0 

20  -  25 

25,6 

t  1 

86 

-409,731 

1 

26 

12,478.8 

18 

1,160 

0.0 

0 

0 

25  -  30 

30.7 

5 

3S 

•'491,677 

0 

9 

14,974.6 

0 

0 

0.0 

0 

0 

30  -  35 

35. S 

0 

0 

*573,624 

15 

384 

17,470.3 

0 

0 

0.0 

0 

0 

35  -  40 

40,9 

0 

0 

-655,570 

1 

33 

19,966.1 

0 

0 

0.0 

0 

0 

40  -  45 

46.0 

5 

37 

*757,516 

0 

0 

22,461.8 

0 

0 

0.0 

0 

0 

45  -  50 

51.1 

0 

0 

-819,463 

0 

0 

24,957.6 

0 

0 

0.0 

0 

0 

50  -  55 

56.2 

0 

0 

-901,409 

2 

47 

27,453.4 

0 

0 

0.0 

0 

0 

55  -  60 

61.3 

8 

-983,355 

5 

138 

29,949.1 

0 

0 

0.0 

0 

0 

60  -  65 

66.4 

5 

37 

-1,065,301 

2 

54 

32,444.9 

0 

0 

0.0 

0 

0 

65  -  70 

71.5 

5 

40 

-1,147,248 

1 

21 

34,940.6 

3 

168 

0.0 

0 

0 

70  '  75 

76.7 

0 

0 

-1,229,194 

0 

8 

37,436.4 

4 

266 

0.0 

0 

0 

75  -  80 

81.8 

0 

0 

-1,311,140 

1 

34 

39,932.2 

_  0 

0 

0.0 

0 

0 

80  -  85 

86.9 

0 

0 

-1,393,087 

1 

37 

42,427.9 

0 

0 

0.0 

0 

0 

85  -  90 

92.0 

0 

0 

-1,475,033 

1 

36 

44,923.7 

3 

214 

0.0 

0 

0 

90  -  95 

97.1 

0 

0 

-1,556,979 

0 

0  ■ 

47,419.4 

5 

290 

0.0 

0 

0 

95  -  100 

102.2 

0 

0 

■-1,638,925 

0 

0 

49,915.2 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,958 

0 

.  0 

6,154 

0.0 

0 

2,434 

0.0 

0 

8,760 

Trane  Air  Conditioning  Econonsics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


BUILDING  T  E  K  P  E  R  A  T  I 


Teinperature 

Range 

1 

2  3 

2 

4 

(F) 

Max.  Temp. 

88.9 

97.8  99.1 

98.0 

91,3 

Mo. /Hr. 

7  22 

7  23  7  24 

7  23 

1  24 

Day  Type 

4 

1  1 

1 

1 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

45 

318 

45 

0 

90  -  95 

0 

479 

1,165 

390 

90 

85  -  90 

363 

1,059 

721 

1,055 

971 

80  -  85 

1,318 

1,278 

974 

1,250 

1,243 

75  -  80 

1,890 

731 

528 

853 

1,013 

70  -  75 

233 

229 

255 

225 

355 

65  -  70 

1,981 

1,419 

590 

1,425 

1,963 

60  -  65 

1,221 

956 

940 

954 

1,334 

55  -  60 

538 

559 

522 

572 

752 

SO  -  55 

457 

892 

831 

875 

1,039 

Below  50 

759  i,I13 

1,916 

1,113 

0 

Min.  Temp. 

36.5 

38.4 

36.5 

38.5 

54.9 

Mo. /Hr. 

2  7 

2  12 

2  13 

2  11 

i  7 

Day  Type 

5 

3 

4 

3 

3 

Zone 


Number 


IRE  PROFILES 

Number  — . 

of  Hours  . 


Trane  Air  Conditioning  Econoirdcs 

By:  Trane  Custofner  Direct  Service  Network 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 

. . -  MONTHLY  ENERGY  C  0  N  S  U  M  P  T  I  0 


ELEC 

OENANO 

GAS 

GAS  DMNO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kNh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

8,279 

35 

2,091 

17 

Feb 

1  'rc 

1  ,  Jw  J 

35 

1,882 

17 

March 

7,133 

7C 

1,420 

17 

April 

5,796 

35 

452 

11 

May 

5,033 

53 

0 

0 

June 

9,652 

105 

0 

0 

July 

12,703 

114 

0 

0 

Aug 

rs  ^ 

103 

0 

0 

Sept 

4. '30 

73 

0 

0 

Oct 

6,115 

7C 

462 

11 

Nov 

6,744 

35 

1,231 

14 

Dec 

35 

1,835 

17 

Total 

90,391 

114 

9,373 

17 

Building  Energy  Consuiription  ^  55,194  (Btu/Sq  Ft/Year)  Floor  Area  : 

Source  Energy  Consucpticn  :  84,S30  (Btu/Sq  Ft/Year) 


22,602  (Sq  Ft) 


Trane  Air  Conditioning  Econoniics 

By:  Trane  Customer  Direct  Service  Network 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 

. - . - . - . -  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  ’  — . - . - . - . Monthly  Consufoption 


Nuia 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2623 

2348 

2721 

2456 

2672 

2613 

2515 

2721 

2456 

2672 

2575 

2515 

30,887 

PK 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

1. 

MISC  LD 

ELEC 

0 

0 

0 

0 

-0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

,0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH2C 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1122L 

AIR-CLD  RECIP 

>55  TONS 

ELEC 

0 

0 

0 

0 

324 

3507 

6019 

3559 

174 

0 

0 

0 

13,584 

PK 

0.0 

0.0 

0.0 

0.0 

22.8 

64.6 

73.0 

64.4 

39.3 

0.0 

0.0 

0.0 

73.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

25 

379 

733 

401 

16 

0 

0 

0 

1,553 

PK 

0.0 

0.0 

0.0 

0.0 

1.5 

8.5 

9.2 

8.5 

5.5 

0.0 

0.0 

0.0 

9.2 

1 

EQ5001 

CHILLED  WATER  PUMP  C, 

,v. 

ELEC 

0 

0 

0 

0 

403 

1566 

1805 

1573 

239 

0 

0 

0 

5,585 

PK 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

7.5 

1 

EG5313 

CONTROLS 

ELEC 

0 

0 

0 

0 

16 

63 

73 

63 

10 

0 

0 

0 

225 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4372 

UNIT  VENTILATOR  FAN 

ELEC 

1251 

1114 

1261 

1161 

1256 

1213 

1204 

1261 

1161 

1256 

1246 

1204 

14,583 

PK 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

2  EQ4003 


FC  CENTRIF.  FAN  C.V. 


Trane  Air  Conditioning  Econoaics 

By;  Trane  Customer  Direct  Service  Network 


EQUIPHEHT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


ELEC 

PK 

1  EQ2001 
GAS 
PK 

:  1  EQ5020 
ELEC 
PK 

•1  EQ5240 
ELEC 
PK 

1  Efi53C7 
ELEC 
PK 


363  316  320  324  342 

4.3  4.3  4.3  4.3  4.3 

GAS  FIRE  TUBE  HOT  WATER 
2091  1852  1420  452  0 

17.0  17.0  16.6  11.1  0.0 

HEAT  WATER  CIRC.  PUMP  C.V. 
3087  2871  2163  1417  0 

7.5  ^.5  7.5  7.5  0.0 

BOILER  FORCED  DRAFT  FAN 
747  695  523  343  0 

1.8  1.8  1.8  1.8  0.0 

BOILER  CONTROLS 

20?  192  145  95  0 

0.5  0.5  0.5  0.5  0.0 


311  355  320  324 

4.3  4.3  4,3  4.3 


0  0  0  0 

0,0  0.0  0.0  0.0 


0  0  0  0 

0.0  0.0  0.0  0.0 


0  0  0  0 

0.0  0.0  0.0  0.0 


0  0  0 

0.0  0.0  0.0 


342 

385 

355 

4.3 

4.3 

4.3 

462 

1231 

1835 

11.1 

13.9 

17.0 

1409 

1939 

2707 

7.5 

7.5 

7.5 

341 

469 

655 

1.8 

1.8 

1.8 

94 

130 

182 

0.5 

0.5 

0.5 

V  600 
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4,056 

4.3 


9,373 

17.0 


15,593 

7.5 


'3,774 

1.8 


1,046 

0,5 


0 

0.0 


Trane  Air  Conditioning  Econosiics 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  BALLASTS 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  114.5  (kk) 

Yearly  Time  of  Peak  12  (hr)  7  (mo) 

Hour  12  Month  7 

Eqp.  Utility 

Ref.  ,  Equipment  Demand 

Hum..  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  EQ1122L  AIR-CLD  RECIP  >55  TONS  90.0 

Sub  Total  90.0 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMAIITN  OF  FAN  ELECTRICAL  DEMAND  9.6 

2  SUM’^ATIGH  OF  FAN  ELECTRICAL  DEMAND  4.3 

Sub  Total  13.9 

Sub  Total  0.0 

Miscellaneous 

Lights  10.6 

Base  Utilities  0.0 

Hisc  Equipment  0.0 

Sub  Total  10.6 

Grand  Total 


K  S  U  M  S 


Percnt 
Of  Tot 

W 


78.59 

78.59 

0.00 


8.40 

3.78 

12.17 

0.00 


9.23 

0.00 

0.00 

9.23 


114.5  100.00 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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it 

%% 

TRACE 

6  0  0 

ANALYSIS 

it 

%t 

it 

%t 

by 

n 

u 

it 

tttuuitntttmttnntttitttmntutwutittttttuttitttttttttnnttttnt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  452 

Weatiier  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 

Winter  Clearness  Number: 

Sumner  Design  Dry  Bulb: 

Summer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat; 

Density-Specific  Heat  Pro 
Latent  Heat  Factor: 

Enthalpy  Factor: 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  15:55:  5  2/  3/94 

Dataset  Name;  CB4528  .TM 


1.00 
1.00 
92  (F) 
n  (F) 

4  (F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in,  Hg) 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


AIRFLOW  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfoi) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  UV 

4,541 

30,864 

30,864 

34,413 

8,090 

0 

0 

2  SZ 

3,368 

16,839 

16,839 

18,461 

16,839 

0 

0 

3  UH 

0 

0 

2,078 

0 

0 

0 

0 

Totals 

7,908 

47,703 

49,780 

52,874 

24,929 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 
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Cooling 


Heating 


Hain  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

Systein 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

UV 

72.5 

0.0 

0.0 

72.5 

-1,076,294 

0 

0 

0 

0 

0 

-1,076,294 

2 

SZ 

29.4 

0.0 

0.0 

29.4 

-432,496 

0 

0 

0 

0 

0 

-432,496 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-128,877 

0 

0 

0 

0 

0 

-128,877 

Totals 

101.9 

0.0 

0.0 

101.9 

-1,637,667 

0 

0 

0 

0 

0 

-1,637,667 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  101.4  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  2 
.REPLACE  FLUORESCENT  FIXTURES 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

1 

Main 

UV 

14.71 

2.19 

2 

Main 

SZ 

20.00 

3.41 

3 

Main 

UH 

0.00 

0.00 

RING  CHECKS 


---  Cool 

:ing  . 

—  Heating  — 

CffT:/ 

Sq  Ft 

3tuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

425.7 

194.1 

61.82 

2.19 

-76.47 

14,074 

572.0 

167.6 

71.58 

3.41 

-87.64 

4,935 

0.0 

0.0 

0.00 

0.58 

-35.87 

.  3,593 

Trans  Air  Conditioning  Econoiiiics 

By;  Trane  Customer  Direct  Service  Network 
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System  1  Block  OV  -  UNIT  VENTILATOR 

tntttnnntnntntntt  CODLING  COIL  PEAK  CLG  SPACE  PEAK  ti:*»**tti;i**  KEATING  COIL  PEAK  ttntttt 


Peaked  at  Time  : 

::> 

flo/Hr:  : 

//i6 

t 

Mo/Hr: 

7/16 

% 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OADS, 

/:^8/HR:  ^ 

m  73/  98.0 

t 

i 

0AD6; 

91 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.-fLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

W 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

\/ 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

46,256 

44,226 

90,481 

10.40 

t 

44,331 

7.97 

t 

-38,497 

-71,861 

6.99 

Glass  Solar 

195,227 

0 

195,227 

22.44 

i 

212,025 

38.11 

i 

0 

0 

0.00 

Glass  Cond 

21,122 

0 

27,782 

3.19 

t 

26,479 

4.76 

t 

-133,751 

-133,751 

13.02 

Nall  Cond 

154,963 

25,413 

180,375 

20.73 

t 

165,455 

29.74 

t 

-490,481 

-574,084 

55.88 

Partition 

175 

-  175 

0.02 

t 

175 

0.03 

t 

-455 

-455 

0.04 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

136,320 

136,320 

15.67 

t 

55,492 

9.98 

% 

-247,207 

-247,207 

24.06 

Sub  Total::) 

560,723 

69,638 

630,361 

72.45 

t 

503,957 

90.59 

t 

-910,391 

-1,027,359 

100.00 

Internal  Loads 

t 

t 

Lights 

28,035 

0 

28,035 

3.22 

t 

23,168 

4,16 

t 

0 

0 

0.00 

People 

49,545 

49,545 

5.69 

t 

20,293 

3.65 

t 

0 

0 

OM 

Misc 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

"o.oo 

Sub  Total::) 

77,530 

0 

0 

77,580 

8.92 

43,461 

7.81 

t 

0 

0 

0.00 

Ceiling  Load 

10,372 

'10,372 

0 

0.00 

* 

3,837 

1.60 

i 

-12,139 

0 

0.00 

Outside  Air 

0 

0 

0 

174,382 

20.04 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

6,584 

0.76 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

i 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

'18,898 

0 

-18,898 

-2.17 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

-0.00 

t 

i 

0.00 

0 

0.00 

Grand  Total::) 

648,674 

40,368 

0 

870,008 

100.00 

t 

556,305 

100.00 

-922,530 

-1,027,359 

100.00 

■COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/N8/HR 

Leaving  DB/NB/KR 

Gross  Total  Glass  (sf) 

W 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

14,074 

Main  Clg 

72.5 

870.0 

670.2 

30,864 

80.6 

65.3  71.2 

58.3 

56.1  65.5 

Part 

350 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0,0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

15,978 

0 

0 

Totals 

72.5 

870.0 

Nall 

12,830 

3,646 

28 

rnif  Ctrl  c attovi  . 

.ATOPI  rrfiiil 

_ Ckir  TMCrOTWA 

TCMnrnA’ 

rnnrc' 

— ncR  1  ifib 

UUiw  JLLCviiUn 

HIKI  LUnu 

LIlUlllLLnilTU  UnLk.-f\v> 

i  cnrLr\H  i  ui\co  vr  j 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

14.7 

Type 

Clg 

Htg 

(dbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

4,541 

0 

Clg  Cfm/Sqft 

2.19 

SAOB 

58.4 

95.5 

Main  Htg 

'1,076.3 

30,864 

63.4 

95.5 

Infil 

3,550 

3,550 

Clg  Cfm/Ton 

425.70 

Plenum 

78.8 

59.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

30,864 

30,864 

Clg  Sqft/Ton 

194.12 

Return 

78.8 

63.8 

Preheat 

'0.0 

30,864 

62.1 

58.2 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

61.82 

Ret/CA 

80.5 

63.8 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

30,864 

30,864 

No.  People 

198 

Runarnd 

75.0 

68. C 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

4.541 

0 

Htg  %  OA 

0.0 

Fn  fItrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

2.19 

Fn  BldTO 

0.0 

0.0 

Total 

-1,076.3 

Auxil 

0 

0 

•  Htg  Btuh/SqFt 

'76.47 

Fn  Frict 

0.1 

o.c 

Trane  ftir  Conditioning  Econostics 

By:  Trane  Customer  Direct  Service  Network 
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*j;tnj:j:n*«*t**»:i:**n*»*  COOLING  COIL  PEAK  CLG  SPACE  PEAK  tnnttnnt  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  - 

:> 

Mo/Kr:  7/12 

* 

Mo/Hr; 

7/17 

Ho/Hr:  13/  1 

Outside  Air  "> 

OAD8/W3/HR;  87/  72/  98.0 

* 

OADB: 

89 

t 

± 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

% 

(Btuh) 

(%) 

i 

(8tuh) 

(Btuh) 

U) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

30,4"6 

0 

30,496 

8.63 

t 

44,331 

16.20 

t 

-38,497 

-38,497 

8.90 

Glass  Solar 

75,557 

0 

75,357 

21.33 

t 

117,002 

42.76 

0 

0 

0.00 

Glass  Cond 

10,550 

0 

10,550 

2.99 

14,326 

5.24 

t 

-72,739 

-72,739 

16.82 

Wall  Cond 

42,873 

0 

42,873 

12.14 

t 

72,429 

26.47 

t 

-207,867 

-207,867 

48.06 

Partition 

175 

175 

0.05 

t 

175 

0.06 

t 

-455 

-455 

0.11 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

55,749 

55,749 

15.78 

t 

25,058 

9.16 

t 

'112,933 

-112,938 

26.11 

Sub  Total  —  ) 

215.200 

0 

215,200 

60.92 

% 

273,320 

99.88 

t 

-432,496 

-432,496 

100.00 

Internal  Loads 

i 

t 

Lights 

4.548 

0 

4,548 

1.29 

* 

168 

0.06 

t 

C 

0 

0.00 

People 

10,542 

10,542 

2.98 

t 

154 

0.06 

t 

0 

0 

0.00 

Hisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

15,090 

0 

0 

15,090 

4.27 

t 

322 

0.12 

i 

0 

0 

0.00 

Ceiling  Load 

A 

V 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

115,783 

32.78 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

7,185 

2.03 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

c 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

* 

0 

0.00 

Grand  Total::) 

230,290 

0 

0 

353,258 

100.00 

t 

273,643  - 

100.00 

* 

-432,496 

-432,496 

100.00 

Anni  T k’A  Ann  cci 

m  Tnu _ 

,_AnCAC _ 

- LUULllib  lUiL  JLi 

.LblJlU.'X 

HKcHo 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  08/WB/HR 

Gross  Total 

Glass  (sf) 

1  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(Cfiil) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  4,935 

Main  Clg  29.4 

353.3 

233.8 

16,839 

77.4  64, 

,5  72.8 

59.7  57.8 

70.3 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

O.C  0, 

.0  0.0 

0.0  0.0 

0.0 

Roof  5,356 

0  0 

Totals  29.4 

353.3 

Wall  5,231  1,983  38 

—HEATING 

COIL  SELECTION 

‘AIRFLOWS  (cf-Ti) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  i  OA 

20.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

3,368 

0 

Clg  Cfm/Sqft 

3.41 

SA08 

60.1 

91.6 

Main  Htg 

-432.5 

16,839 

68.0 

91.6 

Infil 

1,622 

1,622 

Clg  Cfiri/Ton 

572.02 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

16,839 

16,839 

Clg  Sqft/Ton 

167.64 

Return 

75.0 

68.0 

Preheat 

-0.0 

16,839 

68.0 

59.7 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

71.58 

Ret/OA 

77.4 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

16,839 

16,839 

No.  People 

70 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

3,368 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent 

0.0 

O' 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

3.41 

Fn  BldTD 

0.1 

0.0 

Total 

-432,5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-87.64 

Fn  Frict 

0.2 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Block  ^  UH  -  UNITHEATERS 

COOLING  COIL  PEAK  *J:*t*l*n*:t;J:*:j:*J:1:*:t:**n**»******  CLG  SPACE  PEAK  ****4:*^*****  HEATING  COIL  PEAK  **t*tttt 


Peaked  at  Time  ”> 

Mo/Hr:  ( 

3/  0 

i 

Mo/Hr: 

0/0  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

0ADB/W8/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

-10,810 

8.39 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

-  0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-102,400 

-118,067 

91.61 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total"> 

Q 

0 

0 

0.00 

t 

0 

0.00  * 

-102,400 

-128,877 

100.00 

Internal  Loads 

% 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

o.cc 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

o.oc 

Sub  Totabo 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

o.oc 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

■  -26,477 

0 

o.oc 

Outside  Air 

A 

u 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

O.OC 

Sup.  Fan  Heat 

0^ 

0.00 

% 

0.00  * 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

-  0 

O.OC 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00  * 
t 

0 

o.oc 

Grand  Total-) 

0 

0 

0 

0 

0.00 

0 

0.00  * 

-128,877 

-128,877 

100.00 

_ _ rnof 

Tkir>  i*'nT!  pri  r^TTOkl 

AnrAO 

Ino  lUiL  bilLtlUUN 

’-ftHtHO — - - 

Total  Capacity 

Sens  Cap. 

COil  hirfl 

Entering  OB/WB/HR 

Leaving  08/WB/HR 

Gross  Total 

Glass  (sf) 

'  (%) 

L  ’’  '  ■  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3. 

593 

Hain  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  .  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0  0.0 

0.0 

Roof 

3, 

593 

0  0 

Totals  0.0 

0.0 

Wall 

2,000 

0  0 

.  ncATTur  rriTi  cci  rrirnw _ _ 

T  nn  niiic  ^ 

_  --.CWAT  MCCDT  kiP  rUCAVC-- 

-TCMnrnATiiorc 

nuHlinb  vUXL  wtLi.wiiU(i 

“ftlKrLUwo  tCTfB; 

IcnrcKfilUKcb  (rj 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA, 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfui)  Deg  F 

Oeg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0..00 

SAD8  0.0 

125. C 

Main  Htg  -128.9 

2,078  68.0 

125.0 

Infil 

0 

0  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

43.2 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

2,078  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.  C 

Preheat  0.0 

0  0.0 

0.0 

ilincffo 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/GA  0.0 

68. C 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

2,078  No 

People 

0 

Runarnd  0.0 

68. C 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

o.c 

Opt  Vent  0.0 

0  0.0 

0.0 

Rfii  Exh 

0 

0  Htg  Cfm/SqFt 

0.58 

Fn  BldTO  0.0 

o.c 

Total  -128.9 

Auxil 

0 

0  Htg  Btuh/SqFt 

-35.87 

Fn  Frict  0.0 

o.c 

Trane  Air  Conditioning  Econosics 

By;  Trane  Customer  Direct  Service  Network 


BUILDING  U-VALUES  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 

— - . . BUILDING  U-VALUES 


Roofu  U-Vaiu8S 

— 

Room 

Room 

(8tu/hr/sq 

ft/F) 

Mass 

Capac. 

Room 

SuffiiDr 

Wintr 

Sufiiffir 

Wintr 

(lb/ 

{ml 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

CHAPLIN-CLASS  RM 

0.000 

o.coo 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

81.2 

17.73 

2 

SM  CHAPEL-CLASS 

0.000 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

73.9 

16.18 

3 

ASSEMBLY 

0.000 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

74.4 

16.14 

Zone 

1 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

-0.057 

0.560 

0.573 

1.000 

0.297 

76.1 

16.60 

4 

NAVE 

0.100 

0.000 

0.000 

0.000 

0.112 

0.560 

0.573 

1.000 

0.000 

76.8 

16.92 

Zone 

2 

Total/Ave. 

0.100 

o.oco 

o.coo 

0.000 

0.112 

0.560 

0.573 

1,000 

0.000 

76.8 

16.92 

5 

CLASS 

RM 

o.oco 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

79.3 

17.49 

6 

CLASS 

RM 

o.oco 

0.000 

0.000 

o.coo 

0.057 

0.560 

0.573 

1.000 

0.297 

82.5 

18.15 

7 

VESTIBULE 

0.000 

o.oco 

o.oco 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

60.7 

13.66 

Zone 

3 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.057 

0.560 

0.573 

1.000 

0.297 

80.3 

17.69 

System 

1 

Total/Ave. 

O.iOO 

0.000 

0.000 

0.000 

0.076 

0.560 

0.573 

1.000 

0.297 

77.3 

16.95 

4 

NAVE 

O.IOO 

0.000 

o.coo 

0.000 

0.112 

0.560 

0.573 

1. 000 

0,000 

76.8 

16.92 

Zone 

2 

Total/Ave. 

O.iOO 

0.000 

0.000 

0.000 

0.112 

0.560 

0.575 

i.OOO 

0.000 

76.8 

16.92 

System 

2 

Total/Ave. 

0.100 

0.000 

0.000 

0.000 

0.112 

0.560 

0.573 

1.000 

0.000 

76.8 

16.92 

8 

HECK  1 

RM-CORRIDOR 

o.coo 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

1.000 

0.297 

66.6 

13.89 

Zone 

4 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

1.000 

0.297 

66.6 

13.89 

System 

3 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

1.000 

0.297 

66.6 

13.89 

Building 

0.100 

0.000 

0.000 

0.000 

0.084 

0.560 

0.573 

1.000 

0.297 

75.5 

16.46 

Trane  Air  Conditioning  Eccnoaics 

By:  Trane  Custofiier  Direct  Service  Network 
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BUILDING  AREAS  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 

— . . . - .  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Roofn 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Nuffiber 

Description  Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

W 

(sqft) 

1 

CHAPLIN-CLASS  RN  1 

1 

1,700 

1,700 

0 

0 

0 

0 

1,950 

341 

22 

1,192 

2 

SM  CHAPEL-CLASS  1 

1 

2,274 

2,274 

0 

0 

0 

0 

2,550 

403 

23 

1,376 

.  3 

ASSEMBLY  1 

1 

2,063 

2,063 

0 

0 

0 

0 

1,892 

328 

20 

1,310 

Zone 

1  Total/Ave. 

6,037 

0 

0 

0 

0 

6,392 

1,071 

22 

3,878 

4 

NAVE  1 

1 

4,935 

4,935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

Zone 

2  Total/Ave. 

4,955 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

5 

CLASS  RM  1 

1 

1,310 

1.310 

0 

0 

0 

0 

1,806 

181 

18 

850 

6 

CLASS  RM  1 

1 

1,664 

i.664 

0 

0 

0 

0 

2,226 

219 

16 

1,160 

7 

VESTIBULE  1 

1 

128 

128 

0 

0 

0 

0 

193 

192 

80 

48 

Zone 

3  Total/Ave. 

3.102 

0 

0 

0 

0 

4,230 

592 

22 

2,058 

Systefn 

1  Total/Ave. 

14.074 

350 

0 

0 

0 

15,978 

3,646 

28 

9,184 

4 

NAVE  1 

1 

4,935 

4,955 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

Zone 

2  Total/Ave. 

4.935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

Systefi) 

2  Total/Ave. 

4.935 

350 

0 

0 

0 

5,356 

1,983 

38 

3,248 

8 

MECH  RM-CORRIDOR  1 

1 

3,593 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

Zone 

4  Total/Ave. 

3.593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

SysteiR 

3  Total/Ave. 

3,593 

0 

0 

0 

0 

3,593 

0 

0 

2,000 

Building 

22,602 

700 

0 

0 

0 

24,927 

5,630 

28 

14,431 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 

...... - -  ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.084  (8tu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.377  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.437  (8tu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTIV'r)  :  5.99  (8tu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTV«)  :  49.60  (8tu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  21 


System  Totals 


Percent 

—  Cooling  Load 

— 

.  Heating 

Load 

—  Cooling  Airflow 

—  Heating 

Airflow 

Design 

Cap. 

Hours  H 

iours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(^) 

(Btiin) 

(Cfiii) 

(%) 

(Cfm) 

m 

0  -  5 

5.1 

18 

144 

-81,883 

46 

1,202 

2,489.0 

53 

3,372 

0.0 

0 

0 

5  -  10 

10.2 

28 

224 

-163,767 

il 

287 

4,978.1 

0 

0 

0.0 

0 

0 

10  -  15 

15.3 

17 

137 

-245,650 

-  6 

145 

7,467.1 

0 

0 

0.0 

0 

0 

15  -  20 

20.4 

6 

51 

-327,533 

6 

145 

9,956.1 

14 

856 

0.0 

0 

0 

20  -  25 

25.5 

ii 

8o 

-409,417 

1 

26 

12,445.1 

18 

1,160 

0.0 

0 

0 

25  -  30 

30.6 

5 

38 

-4ni,300 

0 

9 

14,934.2 

0 

0 

0.0 

0 

0 

30  -  35 

35.7 

0 

0 

-573,183 

15 

384 

17,423.2 

0 

0 

0.0 

0 

0 

35  -  40  40.8  0  0  -655,067  1  33  19,912.2  00  0.0  0  0 

40  -  45  45.9  5  37  -736,950  0  0  22,401.2  0  0  0.0  0  0 

45  -  50  51.0  0  0  -818,333  0  0  24,590.5  0  0  0.0  0  0 

50  -  55  56.1  0  0  -900,717  2  47  27,379.3  00  0.0  0  0 

55  -  60  61.2  1  8  -982,600  5  122  29,863.3  00  0.0  00 

60  -  65  66.3  5  37  -1,064,484  3  70  32,357.3  00  0.0  00 

65  -  ,  70  71.4  5  40  -1,146,367  1  21  34,846.4  3  168  0.0  0  0 

•70  -  75  76.5  0  0  -1,228,250  0  8  37,335.4  4  266  0.0  0  0 

75  -  80  81.6  0  0  -1,310,133  1  34  39,824.4  0  0  0.0  0  0 

80  -  85  86.6  0  0  -1,392,017  1  20  42,315.4  0  0  0.0  0  0 

85  -  90  91.7  0  0  -1,473,900  2  53  44,802.5  5  214  0.0  0  0 

90  -  95  96.8  0  0  -1,555,784  0  0  47,291.5  '  5  290  0.0  0  0 

95  -  100  101.9  0  0  -1,637,667  0  0  49,780.5  0  0  0.0  0  0 

Hours  Off  0.0  0  7,958  0  0  6,154  0.0  0  2,434  0.0  0  8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2  .  / 

REPLACE  FLUORESCENT  FIXTURES 

. . . . -  BUILDING  TEMPERATURE  PROFILES . - . . 


Temperature 

Range 

1 

X 

2  3 

2 

4 

(F) 

Max.  Temp. 

88.9 

97.3  99.0 

98.0 

91.3 

Mo. /Hr. 

7  22 

7  23  7  24 

7  23 

7  24 

Day  Type 

1  1 

1 

1 

Above 

100 

0 

0 

0 

0 

0 

95  - 

100 

0 

45 

318 

45 

0 

90  - 

95 

0 

479 

1.115 

3^G 

90 

85  - 

90 

365 

1,059 

Ibl 

1,058 

971 

80  - 

85 

1,318 

1,278 

059 

1,250 

1,243 

75  - 

80 

1,890 

731 

547 

853 

1,013 

70  - 

75 

217 

229 

153 

225 

355 

65  - 

70 

1,997 

1,419 

6S2 

1,425 

1,963 

60  - 

65 

1,221 

956 

918 

954 

1,334 

55  - 

60 

538 

559 

546 

572 

752 

50  - 

55 

457 

892 

822 

875 

1,039 

Below  50 

759 

1,113 

1.953 

1,113 

0 

Min.  Temp. 

36.5 

38.4 

36.5 

38.5 

54.9 

Mo. /Hr. 

2  7 

2  12 

2  12 

2  11 

1  7 

Day  Type 

5 

3 

4 

3 

3 

Zone  Number 


Number  of  Hours 
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•MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 

.  MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DM NO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(k«h) 

(kK) 

(Therm) 

(Thrm/hr) 

Jan 

8,083 

34 

2,094 

17 

Feb 

7,358 

34 

1,886 

17 

March 

6,917 

34 

1,425 

17 

April 

5,609 

34 

456 

11 

May 

4,809 

52 

0 

0 

June 

9,413 

105 

0 

0 

July 

12,478 

114 

0 

0 

Aug 

9,647 

1  r  A 
iv-f 

0 

A 

V 

Sept 

4,172 

77 

0 

0 

Oct 

5,909 

34 

461 

11 

Nov 

6,557 

34 

1,236 

14 

Dec 

7,430 

34 

1,839 

17 

Total 

88,382 

114 

9,597 

17 

Building  Energy  Consumption  :  54,921  (Btu/Sq  Ft/Year)  Floor  Area  :  22,602  (Sq  Ft) 

Source  Energy  Consumption  :  83,805  (Btu/Sq  Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Ulfl 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

0 

LIGHTS 

ELEC 

2433 

2176 

2512 

2275 

2473 

2413 

PK 

iO.3 

10.3 

10.3 

10.3 

10.3 

10.3 

1 

nisc  ID 

ELEC 

0 

0 

0 

0 

'0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

ilISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

PK 

O.G 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

NISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

HISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

msc  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

>K 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1122L 

AIR-CLO  RECIP 

>55  TONS 

ELEC 

0 

0 

0 

0 

304 

3477 

PK 

0.0 

0.0 

0.0 

0,0 

22.8 

64.5 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

23 

376 

PK 

0.0 

0.0 

0.0 

0.0 

1.5 

8.5 

1 

EQ5001 

CHILLED  HATER  PUMP  C. 

.V. 

ELEC 

0 

0 

0 

0 

403 

1566 

PK 

0,0 

0.0 

0.0 

0.0 

7.5 

7.5 

1 

EC53i3 

CONTROLS 

ELEC 

0 

0 

0 

0 

16 

63 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

1 

EQ4372 

UNIT 

VENTILATOR  FAN 

ELEC 

1245 

1108 

1254 

1155 

1250 

1207 

PK 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

2 

EQ4003 

FC  C 

ENTRIF.  FAN  C.V. 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

2334 

2512 

2275 

2473 

2393 

2334 

28,602 

10,3 

10.3 

10.3 

10.3 

10.3 

10.3 

10,3 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

V 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

.0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5986 

3527 

156 

0 

0 

0 

13,449 

72.9 

64.3 

39.7 

0.0 

0.0 

0.0 

72.9 

728 

397 

14 

0 

0 

0 

1,538 

9.2 

8.4 

5.5 

0.0 

0.0 

0.0 

9.2 

1805 

1573 

239 

0 

0 

0 

5,585 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

7.5 

73 

63 

10 

0 

0 

0 

225 

0.3 

0,3 

0.3 

0.0 

0.0 

0.0 

0.3 

1198 

1254 

1155 

1250 

1241 

1198 

14,515 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 

9.6 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 


ELEC 

363 

316 

320 

324 

342 

311 

355 

320 

324 

342 

385 

355 

4,056 

PX 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

1 

EQ2001 

GAS  FIRE  TUBE 

HOT  WATER 

GAS 

2094 

1886 

1425 

456 

0 

0 

0 

0 

0 

461 

1236 

1839 

9,397 

PK 

17,0 

17.0 

16,6 

11,1 

0.0 

0.0 

0.0 

0.0 

0.0 

11.2 

14.0 

17.0 

17.0 

1 

EQ5020 

KEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

3087 

2871 

2163 

1417 

0 

0 

0 

0 

0 

1409 

1939 

2707 

15,593 

PK 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

1 

EQ5240 

BOILER  FORCED  DRAFT  FAN 

ELEC 

747 

695 

523 

343 

0 

0 

0 

0 

0 

341 

469 

655 

3,774 

PK 

1.8 

1.8 

1.8 

1.8 

0.0 

0.0 

0.0 

0.0 

0.0 

1.8 

1.8 

1.8 

1.8 

1 

EQ5307 

SOIL 

ER  CONTROLS 

ELEC 

207 

192 

145 

95 

0 

0 

0 

0 

0 

94 

130 

132 

1,046 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
REPLACE  FLUORESCENT  FIXTURES 

. . . - . — -  UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  113.8  (kW) 

Yearly  Time  of  Peak  12  (hr)  7  (mo) 


Hour  12  Month  7 


Eqp. 

Ref.  Equipment 

Hum.  Code  Name 

Cooling  Equipment 


Utility  Percnt 
Demand  Of  Tot 
Equipment  Description  (kW)  (i) 


1  EQ1122L  AI.R-CLD  RECIP  >55  TONS 


89.9  78.94 


Sub  Total 


89.9  78.94 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

2  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 


9.6  8.42 

4.3  3.80 

13.9  12.22 


Sub  Total 


0.0  0.00 


Miscellaneous 

Lights 

Base  Utilities 
Hisc  Equipment 
Sub  Total 


10.1  8.85 
0.0  0.00 
0.0  0.00 
10.1  8.85 


Grand  Total 


113. S  100.00 


Trane  Air  Conditioning  Economics 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  452 


Heather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-rain./hr/cuft/F) 
4,790.2  (Btu-ir,in./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run:  16:  6:30  2/  3/94 

Dataset  Name:  C84528  .TM 
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AIRFLOW  -  ALTERNATIVE  3 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


• —  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfiii) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  UV 

4,243 

29,080 

29,080 

31,485 

6,648 

0 

0 

2  SZ 

3,157 

15,787 

15,787 

16,885 

15,787 

0 

0 

3  UH 

0 

0 

2,023 

0 

0 

0 

0 

Totals 

7,401 

44,867 

46,891 

48,370 

22,435 

0 

0 

CAPACITY  -  ALTERNATIVE  3 
COMBINED  ECOS 

. . . . . . . SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling .  Heating 


Main  Sys. 

Aux.  Sys.  Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Hu!ni(jif. 

Opt.  Vent 

Heating 

SysteiTi 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

UV 

64.1 

0.0 

0.0 

64.1 

-967,144 

0 

0 

0 

0 

0 

-967,144 

2 

SZ 

27.5 

0.0 

0.0 

27.5 

-385,578 

0 

0 

0 

0 

0 

-385,578 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-125,512 

0 

0 

0 

0 

0 

-125,512 

Totals 

91.6 

0.0 

0.0 

91.6 

-1,478,235 

0 

0 

0 

0 

0 

-1,473,235 

Tiie  building  peaked  at  hour  16  month  7  with  a  capacity  of  90.3  tons 

'ENGINEERING  CHECKS  -  ALTERNATIVE  3 
COMBINED  ECOS 

ENGINEERING  CHECKS  . . 


System  Main/  System 
Humber  Auxiliary  Type 


UV 

SZ 

UH 


Percent 

.  Cooling  - 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Air 

Sq  Ft 

Ton 

/Ton 

14.59 

2.07 

454,0 

219,7 

20.00 

3.20 

573.7 

179,3 

0.00 

0.00 

0.0 

0,0 

---  Heating  — 


Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

54,61 

2.07 

-68.72 

14,074 

66.91 

3.20 

-78.13 

4,935 

0.00 

0.56 

-34.93 

3,593 

1  Main 

2  Main 

3  Main 
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System  1  Block  UV  -  UNIT  VENTILATOR 

ntnnnnnntttnntn  COOLING  COIL  PEAK  *****titj:»**ni:tj:**i:j:***jnj:)tit*  CLG  SPACE  PEAK  *****«*♦<:*»:  HEATING  COIL  PEAK  tmttn 


Peaked  at  Time  : 

:> 

Mo/Hr:  : 

f/16 

* 

Mo/Hr: 

7/16 

Mo/Hr;  13/  1 

Outside  Air  — > 

OADB/We/HR:  91/  73/  98.0 

* 

0A08: 

91 

t 

OADB:  4 

- 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

W 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

33,525 

19,776 

53,302 

6.93 

t 

32,475 

6.45 

t 

-28,011 

-43,802 

4.76 

Glass  Solar 

194,827 

0 

194,827 

25.35 

t 

218,109 

43.33 

t 

0 

0 

0.00 

Glass  Cond 

27,782 

0 

27,782 

3.61 

26,077 

5.18 

t 

-133,751 

-133,751 

14.53 

Wall  Cond 

140,644 

24,216 

164,860 

21.45 

* 

140,606 

27.94 

t 

-490,481 

-575,287 

62.48 

Partition 

175 

-  175 

0.02 

t 

175 

0.03 

-455 

V  -455 

0.05 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

92,345 

92,345 

12.01 

% 

37,066 

7.36 

t 

-167,463 

-167,463 

18.19 

Sub  Total-> 

489,299 

43,993 

533,292 

69.38 

% 

454,508 

90.30 

i 

-820,161 

-920,758 

100.00 

Internal  Loads 

t 

t 

Lights 

27,866 

0 

27,866 

3.63 

t 

22,757 

4.52 

t 

0 

0 

0.00 

People 

49,413 

49,413 

6.43 

* 

20,036 

3.99 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

77,279 

0 

0 

77,279 

10.05 

t 

42,843 

8.51 

t 

0 

0 

0.00 

Ceiling  Load 

6,538 

-6,538 

0 

0.00 

t 

5,966 

1.19 

* 

-10,628 

0 

0.00 

Outside  Air 

0 

0 

0 

162,971 

21.20 

t 

0 

0.00 

0 

0 

0.00 

Sup.  Fan  Heat 

6,204 

0.81 

* 

0.00 

t 

0 

0.00 

Rat.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Exhaust  Heat 

-11,132 

0 

-11,132 

-1.45 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

-0.00 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

573,115 

26,323 

0 

768,613 

100.00 

503,317 

100.00 

t 

-830,739 

-920,758 

100.00 

rnni  t r'OT i  or 

1  rr'TTnii _ 

--fiorAC _ 

- UUULinta  UUiU  QCLtUllUl'i 

HKtRQ 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/HB/HR 

Leaving  D8/WB/HR 

Gross  Total 

Glass  (sf) 

1  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfffi) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  14,074 

Main  Clg  64.1 

768.6 

599.8 

29,080 

79.4  64, 

.9  71 

.1 

59.0  56.3 

65.0 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0,0  0, 

.0  0 

.0 

0.0  0.0 

0.0 

Roof  15,978 

0  0 

Totals  64.1 

768.6 

Wall  12,830  3,646  28 

—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS-  . 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

14.6 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

4,243 

0 

Clg  Cfm/Sqft 

2.07 

SADB 

59.1 

94.3 

Main  Htg 

-967.1 

29,080 

63.7 

94.3 

Infil 

2,404 

2,404 

Clg  Cfm/Ton 

454.02 

Plenum 

77.4 

59.8 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

.  29,080 

29,080 

Clg  Sqft/Ton 

219.73 

Return 

77.4 

64.1 

Preheat 

-0.0 

29,080 

62.4 

58.9 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

54.61 

Ret/OA 

79.3 

64.1 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

29,080 

29,080 

No.  People 

198 

Runarnd 

75.0 

68.0 

Humidif 

•  0.0 

0 

0.0 

0.0 

Exhaust 

4,243 

0 

Htg  1  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

2.07 

Fn  BldTO 

0.0 

0.0 

Total 

-967.1 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-68.72 

•  Fn  Frict 

0.1 

0.0 

Trane  Air  Conditioning  Economics  V  600 
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System  2  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  «*1:*******r***r*U*»***r**:r*«r  CLG  SPACE  PEAK  I:***********:  HEATING  COIL  PEAK  nmnt 


Peaked  at  Time  :=> 

Mo/Hr:  7/12 

* 

Mo/Hr;  7/17  * 

Mo/Hr:  13/1 

Outside  Air  :=> 

0A0B/W8/HR:  87/  72/  98.0 

t 

t 

OADB:  89  * 

OADB:  4 

- 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

space  Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelops  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

% 

(Btuh)  (%)  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

>0 

0.00 

Roof  Cond 

21,096 

0 

21,096 

6.39 

t 

32,475  13.33  * 

-28,011 

-28,011 

7.26 

Glass  Solar 

75,357 

0 

75,357 

22. S2 

t 

117,002  48.02  * 

0 

0 

0.00 

Glass  Cond 

10,550 

0 

10,550 

3.19 

t 

14,326  5.88  * 

-72,739 

-72,739 

18.87 

Wall  Cond 

54,890 

.  0 

54,890 

16.62 

t 

62,360  25.60  * 

-207,867 

-207,867 

53.91 

Partition 

175 

-  175 

0.05 

t 

175  0.07  * 

- 

■455 

-455 

0.12 

Exposed  Floor 

0 

0 

0.00 

i 

0  0.00  * 

0 

0 

0.00 

Infiltration 

37,766 

37,766 

11.44 

,t 

16,975  6.97  * 

-76,506 

-76,506 

19.84 

Sub  Total—) 

199,833 

0 

199,833 

60.52 

245,312  99.87  * 

-385,578 

-385,578 

100.00 

Internal  Loads 

t 

Lights 

4,548 

0 

4,543 

1.33 

t 

168  0.07  * 

0 

0 

O.OC 

People 

10,542 

10,542 

3.19 

t 

154  0.06  * 

0 

0 

O.OC 

Misc 

0 

0 

0 

0 

o.co 

0  0.00  ^ 

0 

0 

O.OC 

Sub  Total") 

15,090 

0 

0 

15,090 

4.57 

t 

322  0.13  * 

0 

0 

O.OC 

Ceiling  Load 

0 

0 

0 

0.03 

t 

0  0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

108,547 

32.87 

t 

0  0.00  * 

0 

0 

O.OC 

Sup.  Fan  Heat 

6,736 

2.04 

0.00  * 

0 

O.OC 

Ret.  Fan  Heat 

0 

0 

O.OC 

0.00  ^ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

o.co 

t 

% 

0.00  * 

If: 

0 

0.00 

Grand  TotaU:) 

214,923 

0 

0 

330,206 

100. GO 

t 

243,635  100.00  * 

-385, 

,578 

-385,578 

100.00 

_ rnnt  twa  ahti  cn  rriTnu _ 

--fiDFAQ-- _ — 

* -  LUULina  I/UIL  OLLLlllUli 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  C3/W8/[ 

IR 

Leaving  D8/W8/HR 

Gross  Total 

Glass  (sf) 

1  (») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F  Grains 

Floor 

4,935 

Main  Clg  27.5 

330.2 

231,5 

15,787 

77.4  64 

.5  72, 

.8 

60.4  57.8  69.2 

Part 

350 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0. 

.0 

0.0  0.0  0.0 

Roof 

5 

,356 

0  0 

Totals  27.5 

330.2 

Wall 

5,231  1,983  38 

ttrATTVI^  /'ATI  ATI  rATTAkJ 

_  _ CMATMCCDTWr  AUrAI/C _ 

--TCMDCDATIIDCC  ^ C  ^ _ 

Hih!  lUWu  vCTil!/ 

1  crircKH  1  UKt  j.  } 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

20.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

3,157 

0  Clg  Cfm/Sqft 

3.20 

SA08  60.8 

90.4 

Main  Htg  -385.6 

15,787  68.0 

90.4 

Infil 

1,099 

1,099  Clg  Cfm/Ton 

573.71 

Plenum  75.0 

68. C 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

15,787 

15,787  Clg  Sqft/Ton 

179.34 

Return  75.0 

68. C 

Preheat  -0.0 

15, 

787  68.0 

60.4 

Mincfni 

0 

0  Clg  Btuh/Sqft 

66.91 

Ret/OA  77.4 

■  68. C 

Reheat  0.0 

0  0.0 

0.0 

Return 

15,787 

15,787  No.  People 

70 

Runarnd  75.0 

68. C 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

3,157 

0  Htg  %  DA 

0.0 

Fn  MtrTO  0.1 

O.C 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

3.20 

Fn  BldTD  0.1 

o.c 

Total  -385.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-78.13 

Fn  Frict  0.2 

O.C 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  'Block  UH  -  UNIT  HEATERS  ,  . 

COOLING  COIL  PEAK  ^IfaiCtJ:*********^;*:!:***^:*!:*****  CLG  SPACE  PEAK  ********»**!:  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  —> 

Mo/Hr;  0/  0 

t 

Mo/Hr:  0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OADB/WB/HR: 

0/  0/  0. 

0 

t 

t 

OADB:  0  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

1 

( 

ret 

Percnt 

t 

Space  Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

% 

(Btuh)  {%)  » 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

-6,183 

4.93 

Glass  Solar 

0 

0 

0 

0.00 

i 

0  0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

-102,400 

-119,329 

95.07 

Partition 

0 

- 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

0  0.00  ^ 

0 

0 

0.00 

Sub  Total") 

0 

0 

0 

0.00 

t 

0  0.00  * 

-102,400 

-125,512 

100.00 

Internal  Loads 

t 

i 

Lights 

0 

0 

0 

0.00 

t 

0  c.co  ^ 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0  0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0  0.00  ^ 

0 

0 

0.00 

Sub  Total”) 

0 

0 

0 

0 

0.00 

t 

0  0.00  t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0  0.00  * 

-23,112 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

% 

0.00 

0 

0.00 

Grand  Total") 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

-125, 

512 

-125,512 

100.00 

onni  T  OAT  I  A 

PI  PAT  T  All 

__AprAc _ 

- OUIL  OCLCUliUiV 

nKLnO 

.  Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  D8/WB/HR 

Gross  Total 

Glass  (sf) 

-  w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor 

3,593 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0  0.0 

Roof 

3 

,593 

0  0 

Totals  0.0 

0.0 

Wall 

2,000 

0  0 

_ urATTwr  /'nu  crt  rmriM _ 

.ATDCI  ntllC  (nfm) 

_  -.cucTwrcDTwn 

HlKrLUWo  \CiliIj 

iLttrLrxnlUnLO- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Codling 

Heating  Clg  %  DA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfffl/Sqft 

0.00 

SADB  0.0 

125.0 

Main  Htg  -125.5 

2,023 

68.0 

125.0 

Infil 

0 

0  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

46.3 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

2,023  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68. C 

Reheat  0.0 

0 

0.0 

0.0 

Return 

0 

2,023  No.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  fltrlD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.56 

Fn  BldTO  0.0 

o.c 

Total  -125.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-34.93 

•  Fn  Frict  0.0 

o.c 

Trane  Air  Conditioning  Econoinics 

By;  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  3 
COMBINED  ECOS 


BUILDING  U-VALUES 


Room 

Number  Description  Part. 

1  CHAPLIN-CLASS  RM  O.CCO 

2  SM  CHAPEL-CLASS  0.000 

3  ASSEMBLY  0.000 

Zone  1  Total/Ave.  0.000 

4  NAVE  0.100 

Zone  2  Total/Ave.  O.ICO 

5  CLASS  RM  0.000 

6  CLASS  RM  0.000 

7  VESTIBULE  0.000 


Zone 

3 

Total/Ave. 

0.000 

Systefii 

1 

Total/Ave. 

0.100 

4 

NAVE 

0.100 

Zone 

2 

Total/Ave. 

0.100 

Systefii 

2 

Total/Ave. 

0.100 

8 

MECH  Rf1~C0RRI00R 

0.000 

Zone 

4 

Total/Ave. 

0.000 

Systein 

3 

Total/Ave. 

0.000 

Building 

0.100 

Room  U-Values 
(Btu/hr/sqft/F) 


Summr 

Wintr 

Sufiiiiir 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

“0.027 

0.560 

0.000 

0.000 

0.000 

0.082 

0.560 

0.000 

0.000 

0.000 

0.082 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.027 

0.560 

0.000 

0.000 

0.000 

0.045 

0.560 

0.000 

0.000 

0.000 

0.082 

0.560 

0.000 

0.000 

0.000 

0.082 

0.560 

0.000 

0.000 

0.000 

0.082 

0.560 

0.000 

0.000 

0.000 

0.041 

0.000 

0.000 

0.000 

0.000 

0.041 

0.000 

0.000 

0.000 

0.000 

0.041 

0.000 

0.000 

0.000 

0.000 

0.052 

0.560 

Room 

Roofo 

Mass 

Capac. 

Nintr 

(lb/ 

(Btu/ 

Nindo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.573 

1.000 

0.297 

84.0 

18.30 

0.573 

1.000 

0.297 

76.5 

16.69 

0.573 

1.000 

0.297 

76.9 

16.63 

0.573 

1.000 

0.297 

78.7 

17.12 

0.573 

1.000 

0.000 

78.6 

17.23 

0.573 

l.OCO 

0.000 

73.6 

17.28 

0.573 

1.000 

0.297 

82,3 

18.08 

0.573 

1.000 

0.297 

85.6 

18.75 

0.573 

LOGO 

0.297 

63.1 

14.15 

0.573 

1.000 

0.297 

83.2 

18.28 

0.573 

1.000 

0.297 

79.7 

17.43 

0.573 

1.000 

0.000 

78.6 

17.28 

0.573 

1.000 

0.000 

78.6 

17.23 

0.573 

1.000 

0.000 

78.6 

17.28 

0.000 

1.000 

0.297 

73.3 

16.07  . 

0.000 

1.000 

0.297 

73.3 

16.07 

0.000 

1.000 

0,297 

73.3 

16.07 

0.573 

1.000 

0.297 

78.4 

17.18 
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BUILDING  AREAS  -  ALTERNATIVE  3 
COMBINED  ECOS 

. . BUILDING  AREAS 


Floor 

Total 

Exposed 

Nuffibsr 

of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight  Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Ouplica 

ite 

Room 

Area 

Area 

Area 

Area  /Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir  F 

lifi 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft)  (’i) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

CHAPLIN-CLASS  RM 

1 

1 

1,700 

1,700 

0 

0 

0  0 

1,950 

341 

22 

1,192 

2  . 

SM  CHAPEL-CLASS 

1 

i 

2,274 

2,274 

0 

0 

0  0 

2,550 

403 

23 

1,376 

.3 

ASSEMBLY 

i 

1 

2,063 

2,063 

0 

0 

0  0 

1,892 

328 

20 

1,310 

Zone 

1  Total/Ave. 

6,037 

0 

0 

0  0 

6,392 

1,071 

22 

3,878 

4 

NAVE 

1 

i 

4,935 

4,935 

350 

0 

0  0 

5,356 

1,983 

38 

3,248 

Zone 

2  Total/Ave. 

4,935 

350 

0 

0  0 

5,356 

1,983 

38 

3,248 

5 

CLASS  RM 

1 

1 

i 

1,310 

1,310 

0 

0 

0  0 

1,806 

181 

18 

850 

6 

CLASS  RM 

1 

1 

1,664 

1,664 

0 

0 

0  0 

2,226 

219 

16 

1,160 

7 

VESTIBULE 

1 

1 

128 

128 

0 

0 

0  0 

198 

192 

80 

48 

Zone 

3  Total/Ave. 

3,102 

0 

0 

0  0 

4,230 

592 

22 

2,058 

System 

1  Total/Ave. 

14,074 

350 

0 

0  0 

15,978 

3,646 

28 

9,184 

4 

NAVE 

i 

1 

4,935 

4,935 

350 

0 

0  0 

5,356 

1,983 

38 

3,248 

Zone 

2  Total/Ave. 

4,935 

350 

0 

0  0 

5,356 

1,983 

38 

3,248 

System 

2  Total/Ave. 

4,935 

350 

0 

0  0 

5,356 

1,983 

38 

3,248 

8 

MECH  RM-CORRIDOR 

1 

1 

3,593 

3,593 

0 

0 

0  0 

3,593. 

0 

0 

2,000 

Zone 

4  Total/Ave. 

3,593 

0 

0 

0  0 

3,593 

0 

0 

2,000 

System 

3  Total/Ave, 

3,593 

0 

0 

_  0  0 

3,593 

0 

0 

2,000 

Building 

22,602 

700 

0 

0  0 

24,927 

5,630 

28 

14,431 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
COMBINED  ECOS 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.052  (Btu/Hr/Sq  Ft/f) 

Overall  Wall  U-Value  =  0.877  (Btu/Kr/Sq  Ft/F) 

Overall  Building  U-Value  ^  0.420  (8tu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  ;  3.35  (8tu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  -  49.04  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
COMBINED  ECOS 

.  SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

Cooling 

Loa(i 

! - 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap.  Hol 

irs 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton)  1 

:^) 

(Btuh) 

(^) 

(Cfm) 

(^) 

(Cfm) 

w 

0 

-  5 

4 . 6 

22 

199 

-73,912 

49 

1,265 

2,344.5 

53 

3,372 

0.0 

0 

0 

5 

-  10 

9.2 

23 

208 

-147,823 

7 

190 

4,689.1 

0 

0 

0.0 

0 

0 

10 

-  15 

13.7 

12 

109 

-221,735 

-  6 

157 

7,033.6 

0 

0 

0.0 

0 

0 

15 

-  20 

18.3 

10 

93 

-295,647 

5 

140 

9,378.1 

14 

856 

0.0 

0 

0 

20 

-  25 

22,9 

11 

101 

-369,559 

2 

45 

11,722.6 

18 

1,160 

0.0 

0 

0 

25 

-  30 

27.5 

5 

46 

-443,470 

0 

4 

14,067.2 

0 

0 

0.0 

0 

0 

30 

-  35 

32.0 

4 

36 

-517,382 

15 

390 

16,411.7 

0 

0 

0.0 

0 

0 

35 

-  40 

36.6 

0 

4 

-591,294 

0 

0 

18,756.2 

0 

0 

0.0 

0 

0 

40 

-  45 

41,2 

0 

4 

-665,206 

0 

6 

21,100.8 

0 

0 

0.0 

0 

0 

45 

-  50 

45.8 

0 

0 

-739,117 

0 

0 

23,445.3 

0 

0 

0.0 

0 

0 

50 

-  55 

50.4 

0 

0 

-813,029 

3 

89 

25,739.8 

0 

0 

0.0 

0 

0 

55 

-  60 

54.9 

0 

0 

-886,941 

4 

112 

28,134.3 

0 

0 

0.0 

0 

0 

60 

‘  65 

59,5 

2 

22 

-960,853 

2 

42 

30,478.9 

0 

0 

0.0 

0 

0 

65 

-  70 

64.1 

7 

60 

-1,034,764 

1 

17 

32,823.4 

3 

168 

i).0 

0 

0 

70 

-  75 

68.7 

2 

15 

-1,108,676 

0 

4 

35,167.9 

4 

266 

0,0 

0 

0 

75 

'  80 

73.3 

2 

20 

-1,182,583 

2 

54 

37,512.5 

0 

0 

0.0 

0 

0 

80 

"  85 

77.8 

0 

0 

-1,256,500 

1 

37 

39,857.0 

0 

0 

0.0 

0 

0 

85 

-  90 

82.4 

1 

5 

-1,330,411 

1 

20 

42,201.5 

8 

504 

0.0 

0 

0 

90 

•  95 

87.0 

0 

0 

-1,404,323 

0 

0 

44,546.0 

0 

0 

0,0 

0 

0 

95 

'  100 

91.6 

0 

0 

-1,478,235 

0 

0 

46,890.6 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,838 

0 

0 

6,188 

0.0 

0 

2,434 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
COMBINED  ECOS 

. -  BUILDING  TEMPERATURE  PROFILES 


Teuipsrature 

Range 

1 

2 

3  2 

4 

(F) 

Max.  Temp. 

88.7 

97.2 

98.5  97.4 

89.5 

Mo. /Hr. 

7  21 

7  23 

7  23  7  23 

7  24 

Day  Type 

4 

1 

1  1 

1 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

45 

408 

45 

0 

90  -  95 

0 

55C 

440 

0 

85  -  90 

319  1,056 

320 

1,026 

972 

80  -  85 

1,303 

1,359 

813 

1,395 

1,316 

75  -  80 

2,050 

669 

43S 

773 

1,001 

70  -  75 

150 

175 

340 

175 

383 

65  -  70 

1,942  1,480 

535 

1,485 

1,939 

60  -  65 

1,286 

950 

928 

945 

1,473 

55  -  60 

599 

636 

553 

642 

712 

50  -  55 

445 

927 

946 

921 

964 

Below  50 

666 

913 

1,735 

913 

0 

Min.  Temp, 

37.6 

39,5 

37.7 

39.5 

54.9 

Mo. /Hr. 

2  7 

2  6 

2  12 

2  6 

2  8 

Day  Type 

5 

4 

4 

4 

3 

Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  36 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
COMBINED  ECOS 

. MONTHLY  ENERGY  CONSUMPTION 


DEMAND  GAS  GAS  DMNO 

On  Peak  On  Peak  On  Peak 
(kW)  (Them!)  (Thrin/hr) 


ELEC 
Off  Peak 

Month  (kSIh) 

Jan  8,099 

Feb  7,366 

March  6,818 

April  5,311 

Hay  5,661 

June  9,950 

July  12,337 

Aug  10,197 

Sept  5,009 

Oct  5,594 

Nov  6,523 

Dec  7,264 

Total  90,128 

Building  Energy  Consumption  ^ 
Source  Energy  Consumption  : 


33 

1,911 

15 

33 

1,718 

15 

33 

1,280 

15 

33 

310 

10 

61 

0 

0 

100 

0 

0 

114 

0 

0 

100 

0 

0 

87 

0 

0 

33 

288 

10 

33 

1,101 

13 

33 

1,693 

15 

114 

8,300 

15 

50, 

330  (Btu/Sq  Ft/Yea 

r) 

79, 

487  (Btu/Sq  Ft/Yea 

r) 

Floor  Area  ^  22,602  (Sq  Ft) 
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EQUIPMENT  ENERGY 

CONSUMPTION  -  ALTERNATIVE 

3 

COMBINED  ECOS 

r  Ki  t: 

n  r*  V  r 

rt  u  r  It 

M  n  T  T 

n  Ki _ 

—  E  Q  L 

1  I  P  n 

t  N  1 

h  N  t 

K  b  y  1 

u  M  J  u  11  r  1  X 

U  n 

Ref 

Equip 

riO;i 

illiy 

Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2433 

2176 

2512 

2275 

2473 

2413 

2334 

2512 

2275 

2473 

2393 

2334 

28,602 

PK 

10.3 

10.3 

10.3 

10.3 

10.3 

10.3 

10.3 

10.3 

10.3 

10.3 

10,3 

10.3 

10.3 

1 

MISC  LO 

ELEC 

0 

0 

0 

0 

'0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MISC  LO 

A 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1122L 

AIR-CLD  RECIP 

>55  TONS 

ELEC 

0 

0 

0 

0 

916 

3863 

5946 

3917 

664 

0 

0 

0 

15,307 

PK 

0.0 

0.0 

0.0 

0.0 

27.6 

60.9 

73.0 

60.9 

49.3 

0.0 

0.0 

0.0 

73.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

82 

420 

725 

446 

63 

0 

0 

.  0 

1,737 

PK 

0.0 

0.0 

0.0 

0.0 

2.5 

8.0 

9.5 

8.0 

7.0 

0.0 

0.0 

0.0 

9.5 

1 

EQ5001 

CHILLED  WATER 

PUMP  C. 

,V. 

ELEC 

0 

0 

0 

0 

671 

1760 

1805 

1775 

597 

0 

0 

0 

6,607 

PK 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

7.5 

1 

EQ5313 

CONTROLS 

V 

ELEC 

0 

0 

0 

0 

27 

71 

73 

71 

24 

0 

0 

0 

266 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

•  I 

EQ4372 

UNIT 

VENTILATOR  FAN 

ELEC 

1167 

1038 

1175 

1033 

1171 

1131 

1122 

1175 

1083 

1171 

1162 

1122 

13,600 

PK 

9.0 

9,0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

2 

EQ4003 

FC  CENTRIF.  FAN  C.V. 
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COMBINED  ECOS 

ELEC 

341 

296 

300 

304 

320 

PK 

4.1 

4.1 

4.1 

4.1 

4.1 

1 

EQ2001 

GAS 

FIRE  TUBE 

HOT  WATE.f 

f 

GAS 

1911 

1718 

1280 

310 

0 

PK 

15.3 

15.3 

15.0 

10.1 

0.0 

1 

EQ5020 

HEAT 

WATER  CIRC.  PUMP  C 

:.V. 

ELEC 

3177 

2946 

2163 

1260 

0 

PK 

7.5 

7.5 

7.5 

7.5 

0.0 

1 

'  EQ5240 

BOILER  FORCED  DRAFT  FAN 

ELEC 

769 

713 

523 

305 

-  0 

PK 

1.3 

1.8 

L8 

1.8 

0.0 

1 

EQ5307 

BOIL 

ER  C3NTR0! 

.S 

ELEC 

213 

193 

145 

84 

0 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

292 

332 

300 

304 

320 

361 

332 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

0 

0 

0 

0 

283 

1101 

1693 

0.0 

0.0 

0.0 

0.0 

10.0 

13.2 

15.3 

0 

0 

0 

0 

1245 

1991 

2655 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

0 

0 

0 

0 

301 

482 

643 

0.0 

0.0 

0.0 

0.0 

1.8 

1.8 

1.8 

0 

0 

0 

0 

84 

133 

178 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 
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3,803 

4.1 


8,300 

15.3 


15,436 

7.5 


3,736 

1.8 


1,035 

0.5 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
COMBINED  ECOS 

. UTILITY  PEAK  CHECKSUMS 


utility  ELECTRIC  DEMAND 

Peak  Value  113.6 

Yearly  Time  of  Peak 

(kW) 

11  (hr)  7  (mo) 

Hour  11  Month  7 

Eqp. 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Hum.,  Code  Name 

Equipment  Description 

(kW) 

W 

Cooling  Equipment 

1  EQ1122L 

AIR-CLO  RECIP  >55  TONS 

90.3 

79.49 

Sub  Total 

90.3 

79.49 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEM.AND 

9,0 

7.90 

2 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

4.i 

3.57 

Sub  Total 

13.0 

11.46 

Sub  Total 

^  Miscellaneous 

0.0 

0.00 

lights 

10.3 

9.04 

Base  Utilities 

0.0 

0.00 

,  Misc  Equipment 

0.0 

0.00 

Sub  Total 

10.3 

9.04 

LINE  # 
1 
2 


5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 


31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 


56 

57 

58 


CONTENTS  OF  :  E:\CB901.TM 


JOB  -  1 

01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

01/CARLISLE  BARRACKS,  PA 

01/DEPARTMENT  OF  THE  ARMY 

01/BENATEC  ASSOCIATES 

01/BUILDING  901 

08/CARLISLE 

09/MAY/SEP/// /APR /OCT 

10/CLTO-CLF 

11///20NE 

LOAD  -  1 

19/1/BASE  BUILDING 

20/1/1/LOCKER  &  MAINTNC/736/1/2/0//9.3 

20/2/1/CART  MAINTENANCE/1000/1/2/0//8.6 

20/3/1/LOCKER  ROOM/714 /1/2/0//9. 3 

20/4/2/OLD  PRO  SHOP /3  8 9 /I /2  /  . 7  / /9 . 3 

20/5/2/NEW  PRO  SHOP /60 0 / 1 /2 / 0 / /8 . 6 

20/6/2/LOUNGE/13e8/l/2/0//ll 

20/ 7/3 /TOILETS ,  LOCKERS/775/1 /2/0//10 

20/8/4/OFFICE/145/1/2/0//9.3 

20/9/5/STAIRS/169/1/2/0//20 

21/M////CBGHTX///CBGHTX 

22/2/1/YES////192 

22/5/1/YES////192 

22/6/1/ NO/41/16//193/270/72 

22/6/2/NO/41/16//193/90/72 

22/7/1/YES////154 

22/9/1/YES////154 

24/1/1/32/8. 5//139/90 

24/1/2/23/8. 5/ /139/180 

24/2/1/37/7//194 /0 

24/2/2/27/7//194/90 

24/3/1/15/8. 5//139/270 

24/4/1/11/8. 5//195/270 

24/5/1/19/7. 25//196/270 

24/5/2/30/7. 25//196/0 

24/6/1/31/11//197/180 

24/6/2/41/9//197/270 

24/6/3/3O/11//197/0 

24/7/1/23/8. 5//139/0 

24/7/2/32/8. 5//139/90 

24/7/3/26/8. 5//139/180 

25/1/1/3. 5/2/2/. 81/. 64 

25/2/1/3. 5 /I. 2/4/. 81/. 64 

25/3/1/3. 5/2/2/. 81/. 64 

25/4/1/15. 75/1/1/. 81/. 64 

25/5/2/81/1/1/. 81/. 64 

25/6/1/42. 7/1/1/. 81/. 64 

25/6/2/17. 4/1/4/. 81/. 64 

25/6/3/195/1/1/1 .04/. 95 

25/7/1/28. 6/1/1/. 81/. 64 

25/7/2/3. 5/1. 75/2/. 81/. 64 

25/7/3/3. 5/1. 75/2/. 81/. 64 

26/M/CBGHP&L/CBGHP&L/0FF//0FF/CBGHCLG/CBGHHT6/0FF/CBGHP&L/0FF 

2  7/M/32  4  /SF-PERS/315./3  2  5/1 . 5 /WATT-S  F/INCAND 

29/1///////1 • 16/CFM-SF 

29/2///////1 . 16/CFM-SF 

29/3///////. 45/CFM-SF 


CONTENTS  OF  :  E:\C8901.TM 


LINE 

59 


29/4/////. 45/CFM-SF/ . 45/CFM-SF 
29/5/////- 45/C FM-SF/. 45/CFM~SF 
29/6/////1 .16/CFM~SF/1 .16/CFM-SF 
29/7 ///////. 45/C FM-SF 
29/8///// . 45/CFM-SF/. 45/CFM-SF 
IS ! I f i ! f ! . 45/CFM-SF 
30/1///1086/CFM/////1000/CFM 
30/2///1200/CFM 
30/3 ///315/C FM /////700/C FM 
30/4/1. 11/CFM-SF 
30/5/1 .11/CFM-SF 
30/6/2000/CFM 
30/7 

30/8/150/CFM 

30/9///600/CFM 

31/3/1/44/8. 5//198/PR0RATED 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1/SZ 

41/1/2/2/4/4 

42/1/  . 15 

45/1/CBGHCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

40/2/RAD 

41/2/2/3 

42/2 

45/2/0FF/0FF/0FF/0FF/0FF/CB6HHTG/0FF/0FF/0FF/0FF 

40/3/UH 

41/3/1/1/5/5 

42/3//. 1////. 125 

45/3/OFF/OFF/OFF/OFF/OFF/CBGHHTG /OFF/OFF /OFF/OFF 
EQUIPMENT  -  1 

59/1/CARLISLE///BASE  BUILDING 

60/1/1/PKPLANT/l/l 

62/1/EQ1161/3/39/MBH 

65/1/1//2/3 

67/1/EQ2005/1/ . 17/HP 

69/1/EQ40O3 

69/2 

69/3 

LOAD  -  2 

19/2/WALL  fi  ROOF  INSULATION 

20/1/1/LOCKER  &  MAINTNC/736/1/2/0//9.3 

2 0/2 /I /CART  MAINTENANCE/100O/1/2/O//8.6 

20/3 /I /LOCKER  ROOM/714/1/2/0//9.3 

20/4/2/OLD  PRO  SHO P /389 /I /2 / . 7 / / 9 . 3 

20/5/2/NEW  PRO  SHOP/600/1 /2/0//8 . 6 

20/6/2/LOUNGE/1308/1/2/0//11 

20/7/3 /TOILETS,  LOCKERS/775/1/2/0//10 

20/8/4 /OFFICE/145/1/2/0//9. 3 

20/9/5/STAIRS/169/1/2/O//20 

21/M////C8GHTX///CB6HTX 

22/2/1/YES////192 

22/5/1/YES////192 

22/6/1/NO/41/16//120/270/72 

22/6/2/NO/41/16//120./90/72 

22/7/1/YES////162 

22/9/1/YES////162 

24/1/1/32/8. 5//121/90 


CONTENTS  OF  :  E:\C8901.TM 
LINE  #  - 

117  24/1/2/23/8. 5//121/180 

118  24/2/1/37/7//194/0 

119  24/2/2/27/7//194/90 

120  24/3/1/15/8 . 5//121/270 

121  24/4/1/11/8. 5//122/270 

122  24/5/1/19/7 . 25//123/270 

123  24/5/2/30/7 . 25//123/0 

124  24/6/1/31/11//124/180 

125  24/6/2/41/9//124/270 

126  24/6/3/30/11//124  /0 

127  24/7/1/23/8. 5//121/0 

128  24/7/2/32/8. 5//121/90 

129  24/7/3/26/8. 5//121/180 

130  25/1/1/3. 5/2/2/. 81/. 64 

131  25/2/1/3. 5/1. 2/4/. 81/. 64 

132  25/3/1/3. 5/2/2/. 81/. 64 

133  25/4/1/15. 75/1/1/. 81/. 64 

134  25/5/2/81/1/1/. 81/. 64 

135  25/6/1/42. 7/1/1/. 81/. 64 

136  25/6/2/17. 4/1/4/. 81/. 64 

137  25/6/3/195/1/1/1. 04/. 95 

138  25/7/1/28. 6/1/1/. 81/. 64 

139  25/7/2/3. 5/1. 75/2/. 81/. 64 

140  25/7/3/3. 5/1. 75/2/. 81/. 64 

141  26/M/CBGHPSL/CBGHP&L /OFF//OFF/CBGHCLG/CBGHHTG/OFF/CBGHPSL/OFF 

142  27/M/324/SF-PERS/315/325/1 . 5/WATT-SF/INCAND 

143  29/1///////1 .05/CFM-SF 

144  29/2///////1 . 05/CFM-SF 

145  29/3/////// . 41/CFM-SF 

146  29/4/////. 41/CFM-SF/. 41/CFM-SF 

147  29/5///// . 41/CFM-SF/ . 41/CFM-SF 

148  29 /6/// //I .05 /CFM-SF/1 .05/CFM-SF 

149  29/7/////// . 41/CFM-SF 

150  29/8 /////. 41/CFM-SF /.41/CFM-SF 

151  29/9///////. 41/CFM-SF 

152  30/1///1086/CFM/////1000/CFM 

153  30/2///1200/CFM 

154  30/3///315/CFM/////700/CFM 

155  30/4/1. 11/CFM-SF 

156  30/5/1 . 11/CFM-SF 

157  30/6/2000/CFM 

158  30/7 

159  30/8/150/CFM 

160  30/9///600/CFM 

161  31/3/1/44/8 .5//198/PR0RATED 

162  SYSTEM  -  2 

163  39/2/WALL  &  ROOF  INSULATION 

164  40/1/SZ 

165  41/1/2/2/4/4 

166  42/1/. 15 

167  45/1/CBGHCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

168  40/2/RAD 

169  41/2/2/3 

170  42/2 

171  45/2/OFF/OFF/OFF/OFFyOFF/CBGHHTG/OFF/OFF /OFF/OFF 

172  40/3/UH 

173  41/3/1/1/5/5 

174  42/3//. 1////. 125 


CONTENTS  OF  :  E:\CB901.TM 
LINE  # - 

175  45 /3/0FF/0FF/0FF/0FF/0FF/CBQHHT6 /OFF/OFF/OFF/OFF 

176  EQUIPMENT  -  2 

177  59/2/CARLISLE///WALL  &  ROOF  INSULATION 

178  60/1/1/PKPLANT/l/l 

179  62/1/EQ1161/3/39/MBH 

180  65/1/1//2/3 

181  67/1/EQ20O5/1/ . 17/HP 

182  69/1/EQ4003 

183  69/2 

184  69/3 

185  LOAD  -  3 

186  19/3/OOUBLE  GLAZED  WINDOWS 

187  20/1/1/LOCKER  S  M A I NTNC / 7 36 / 1 /2 /0 / / 9 . 3 

188  20/2/1/CART  M A INTE N A N CE /1 000 /I / 2 /O / / 8 . 6 

189  20/3/1/LOCKER  ROOM / 7 1 4 /I / 2 /0 / /9 . 3 

190  20/4/2/0LD  PRO  SHOP /389 /I /2 / . 7 / /9 . 3 

191  20/5/2/NEW  PRO  SHOP /6 00 /I /2 /0 / / 8 . 6 

192  20/6/2/LOUNGE/1308/1/2/0//11 

193  20/7/3/TOILETS,  L 0 C K E R S / 7 7 5 / 1 / 2 / 0 / / 1 0 

194  2O/8/4/OFFICE/145/1/2/0//9.3 

195  2O/9/5/STAIRS/169/1/2/0//20 

196  21/M////CBGHTX///CB6HTX 

197  22/2/1/YES////192 

198  22/5/1/YES////192 

199  22/6/1/NO/41/16//193/270/72 

200  22/6/2/NO/41/16//193/90/72 

201  22/7/1/YES////154 

202  22/9/1/YES////154 

203  24/1/1/32/8 . 5//139/90 

204  24/1/2/23/8 .5//139/180 

205  24/2/1/37/7//194/0 

206  24/2/2/27/7 //194/90 

207  24/3/1/15/8 . 5//139/270 

208  24/4/1/11/8 .5//195/270 

209  24/5/1/19/7 . 25//196/270 

210  24/5/2/30/7. 25//196/0 

211  24/6/1/31/11//197/180 

212  24/6/2/41/9//197/270 

213  24/6/3/30/11//197/0 

214  24/7/1/23/8 .5//139/0 

215  24/7/2/32/8. 5//139/90 

216  24/7/3/26/8. 5//139/180 

217  25/1/1/3. 5/2/2/. 30/. 55 

218  25/2/1/3. 5/1. 2/4/. 30/. 55 

219  25/3/1/3. 5/2/2/. 30/. 55 

220  25/4/1/15. 75/1/1/. 30/. 55 

221  25/5/2/81/1/1/. 30/. 55 

222  25/6/1/42. 7/1/1/. 30/. 55 

223  25/6/2/17. 4/1/4/. 30/. 55 

224  25/6/3/195/1/1/. 30/. 55 

225  25/7/1/28. 6/1/1/. 30/. 55 

226  25/7/2/3. 5/1. 75/2/. 30/. 55 

227  25/7/3/3. 5/1. 75/2/. 30/. 55 

228  26/M/CBGHPfiL/CBGHP5L/OFF//OFF/CBGHCLG/CB6HHTG/OFF/CBGHP&L/OFF 

229  27/M/324/SF-PERS/3157325/1 .5/WATT-SF/INCAND 

230  29/1///////.970/CFM-SF 

231  29/2///////.970/CFM-SF 

232  29/3///////.38/CFM-SF 


CONTENTS  OF  :  E:\CB901.TM 
LINE  # - 

233  29/4/////.38/CFM-SF/.38/CFM-SF 

234  29/5/////.38/CFM-SF/.38/CFM-SF 

235  29/6/////. 970/C FM~SF/ .970 /CFM-SF 

236  29/7///////.38/CFM-SF 

237  2 9/8 /////. 3 8 /CFM-SF/. 38/C FM-SF 

238  29/9///////.38/CFM~SF 

239  30/1///1086/CFM/////1000/CFM 

240  30/2///1200/CFM 

241  30/3///315/CFM/////700/CFM 

242  30/4/1 . 11/CFM-SF 

243  30/5/1. 11/CFM-SF 

244  30/6/2000/CFM 

245  30/7 

246  30/8/150/CFM 

247  30/9///600/CFM 

248  31/3/1/44/8. 5//198/PR0RATED 

249  SYSTEM  -  3 

250  39/3/DOUBLE  GLAZED  WINDOWS 

251  40/1/SZ 

252  41/1/2/2/4/4 

253  42/1/. 15 

254  45/1/CBGHCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

255  40/2/RAD 

256  41/2/2/3 

257  42/2 

258  45/2/OFF/OFF/OFF/OFF/OFF/CBGHHTG/OFF/OFF/OFF/OFF 

259  40/3/UH 

260  41/3/1/1/5/5 

261  42/3//. 1////. 125 

262  45/3/OFF/OFF/OFF/OFF/OFF/CBGHHT6/OFF/OFF/OFF/OFF 

263  EQUIPMENT  -  3 

264  59/3/CARLISLE///D0UBLE  GLAZED  WINDOWS 

265  60/1/1/PKPLANT/l/l 

266  62/1 /EQ1161 /3/39/MBH 

267  65/1/1//2/3 

268  67/1/EQ2005/1/. 17/HP 

269  69/1/EQ40O3 

270  69/2 

271  69/3 

272  LOAD  -  4 

273  19/4/WEATHERSTRIP  S  CAULKING 

274  20/1/1/LOCKER  S  M A  I NTNC /7 36 / 1 /2 / 0 / / 9 . 3 

275  20/2/1/CART  M A I NTE N AN CE /1 0 0 0 /I /2 /0 / /8 . 6 

276  20/3/1/LOCKER  R 00 M / 7 1 4 / 1  / 2 /O  / /9 . 3 

277  20/4/2/OLD  PRO  SHO P /3 89 / 1 /2 / . 7 / / 9 . 3 

278  20/5/2/NEW  PRO  SHOP /6 00 / 1 /2 / 0 / /8 . 6 

279  20/6/2/LOU NGE/1308/1/2/0/ /II 

280  20/7/3/TOILETS,  LOC K E RS / 7 7 5 / 1 /2 / 0 / / 1 0 

281  20/8/4/OFFICE/145/1/2/O//9.3 

282  20/9/5/STAIRS/169/1/2/0//20 

283  21/M////CBGHTX///C8GHTX 

284  22/2/1/YES////192 

285  22/5/1/YES////192 

286  22/6/1 /NO/41/16//193/270/72 

287  22/6/2/NO/41/16//193./90/72 

288  22/7/1/YES////154 

289  22/9/1/YES////154 

290  24/1/1/32/8. 5//139/90 


CONTENTS  OF  :  E:\CB901.TM 
LINE  #  - 

291  24/1/2/23/8. 5//139/180 

292  24/2/1/37/7//194/0 

293  24/2/2/27/7//194/90 

294  24/3/1/15/8 .5//139/270 

295  24/4/1/11/8. 5//195/270 

296  24/5/1/19/7 .25//196/270 

297  24/5/2/30/7. 25//196/0 

298  24/6/1/31/11//197/180 

299  24/6/2/41/9//197/270 

300  24/6/3/30/11//197/0 

301  24/7/1/23/8 . 5//139/0 

302  24/7/2/32/8 . 5//139/90 

303  24/7/3/26/8. 5//139/180 

304  25/1/1/3. 5/2/2/. 81/. 64 

305  25/2/1/3. 5/1. 2/4/. 81/. 64 

306  25/3/1/3, 5/2/2/. 81/. 64 

307  25/4/1/15. 75/1/1/. 81/. 64 

308  25/5/2/81/1/1/. 81/. 64 

309  25/6/1/42. 7/1/1/. 81/, 64 

310  25/6/2/17. 4/1/4/. 81/. 64 

311  25/6/3/195/1/1/1 . 04/ . 95 

312  25/7/1/28, 6/1/1/. 81/. 64 

313  25/7/2/3, 5/1. 75/2/. 81/. 64 

314  25/7/3/3. 5/1. 75/2/. 81/. 64 

315  26/M/CBGHPSL/CB6HPaL/0FF//0FF/CBGHCLG/CBGHHTG/0FF/CBGHP&L/0FF 

316  27/M/324/SF-PERS/315/325/1 . 5/WATT-SF/INCAND 

317  29/1/////// . 770 /CFM-SF 

318  29/2/////// . 770/CFM-SF 

319  29/3/////// . 30/CFM-SF 

320  29/4 /////. 30/CFM-SF/ . 30/CFM-SF 

321  2 9/5 /////. 3  0/ CFM-SF/. 3  0 /CFM-SF 

322  2 9/6 /////. 770 /CFM-SF/ .770/CFM-SF 

323  29/7///////. 30/CFM-SF 

324  29/8 /////. 30/CFM-SF/. 30/CFM-SF 

325  29/9///////. 30/CFM-SF 

326  30/1///1086/CFM/////1000/CFM 

327  30/2///1200/CFM 

328  30/3///315/CFM/////700/CFM 

329  30/4/1. 11/CFM-SF 

330  30/5/1 . 11/CFM-SF 

331  30/6/2000/CFM 

332  30/7 

333  30/8/150/CFM 

334  30/9///600/CFM 

335  31/3/1/44/8 . 5//198/PR0RATED 

336  SYSTEM  -  4 

337  39/4/WEATHERSTRIP  S  CAULKING 

338  40/1/SZ 

339  41/1/2/2/4/4 

340  42/1/. 15 

341  45/1/CBGHCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

342  40/2/RAD 

343  41/2/2/3 

344  42/2 

345  45/2/OFF/OFF/OFF/OFFyOFF/CBGHHTG/OFF/OFF/OFF/OFF 

346  40/3/UH 

347  41/3/1/1/5/5 

348  42/3// . 1 ////. 125 


CONTENTS  OF  :  E:\CB901.TM 
LINE  #  - 

349  45 /3/OFF/OFF/OFF/OFF/OFF/CBGHHTG /OFF/OFF/OFF/OFF 

350  EQUIPMENT  -  4 

351  59/4 /CARLISLE///WEATHERSTRIP  &  CAULKING 

352  60/1/1/PKPLANT/l/l 

353  62/1/EQ1161/3/39/MBH 

354  65/1/1//2/3 

355  67/1/EQ2005/1/ . 17/HP 

356  69/1/EQ4003 

357  69/2 

358  69/3 


CONTENTS  OF  :  E:\CB901B.TM 


LINE  # 
1 
2 
3 

5 

6 

7 

8 
9 

10 

11 

12 


13 


lA 

15 

16 

17 

18 

19 

20 
21 
22 
23 
2A 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 


58 


JOB  -  1 

01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

01/CARLISLE  BARRACKS,  PA 

01/OEPARTMENT  OF  THE  ARMY 

01/BENATEC  ASSOCIATES 

01/BUILDING  901 

08/CARLISLE 

09 /MAY /SEP ////APR /OCT 

10/CLTD-CLF 

11///ZONE 

LOAD  -  1 

19/1/C0M8INED  ECOS 

20/1/1/LOCKER  S  MAINTNC/736/1/2/0//9. 3 

20/2/1/CART  MAINTENANCE /10O0 /I /2/0//8 . 6 

20/3/1/LOCKER  ROOM/714/1/2/0//9.3 

20/4/2/OLO  PRO  SHOP/389/1/2/ . 7//9 . 3 

20/5/2/NEW  PRO  SHOP /600 /I /2 / 0  / /8 . 6 

20/6/2/LOUNGE/1308/1/2/O//11 

20/7/3 /TOILETS,  LOCKERS/775/1/2 /0//10 

20/8/4/OFFICE/145/1/2/0//9.3 

20/9/5/STAIRS/169/1/2/0//2O 

21/M////CBGHTX///C8GHTX 

22/2/1/YES////192 

22/5/1/YES////192 

22/6/1/ NO/41/16//120/270/72 

22/6 /2/NO /41/16//120/90/72 

22/7/1/YES////162 

22/9/1/YES////162 

24/1/1/32/8. 5//121/90 

24/1/2/23/8. 5//121/180 

24/2/1/37/7//194/0 

24/2/2/27/7//194 /90 

24/3/1/15/8. 5//121/270 

24/4/1/11/8 .5/ /I 22/ 270 

24/5/1/19/7. 25//123/270 

24/5/2/30/7 .25//123/0 

24/6/1/31/11//124/180 

24/6/2/41/9//124/270 

24/6/3/30/11//124/0 

24/7/1/23/8. 5//121/0 

24/7/2/32/8. 5//121/90 

24/7/3/26/8.5//121/180 

25/1/1/3. 5/2/2/. 81/. 64 

25/2/1/3. 5/1. 2/4/. 81/. 64 

25/3/1/3. 5/2/2/. 81/. 64 

25/4/1/15. 75/1/1/. 81/. 64 

25/5/2/81/1/1/. 81/. 64 

25/6/1/42. 7/1/1/. 81/. 64 

25/6/2/17. 4/1/4/. 81/.  64 

25/6/3/195/1/1/1.04/. 95 

25/7/1/28. 6/1/1/. 81/. 64 

25/7/2/3. 5/1. 75/2/. 81/. 64 

25/7/3/3. 5/1. 75/2/. 81/. 64 

26/M/CBGHP&L/CBGHPfiL/0FF//0FF/CB6HCLG/C8GHHT6/0FF/C86HPGL/0FF 

2  7/M/324/SF-PERS/315./325/1 . 5/WATT-SF/INCAND 

29/1///////.590/CFM-SF 

29/2///////.590/CFM-SF 

29/3///////.23/CFM-SF 


CONTENTS  OF  :  E:\CB901B.TM 
LINE  # - 

59  29/4/////.23/CFM-SF/.23/CFM-SF 

60  29 /5 /////. 23/C FM-S F/ . 23/CFM-SF 

61  29/6/////. 59C/CFM-SF/ .590/CFM-SF 

62  29/7/////// .23/CFM-SF 

63  29/8 /////. 23/CFM-SF/. 23/CFM-SF 

64  29/9///////. 23/CFM-SF 

65  3O/1///1086/CFM/////100C/CFM 

66  30/2///1200/CFM 

67  30/3///315/CFM/////700/CFM 

68  30/4/1. 11/CFM-SF 

69  30/5/1 .11/CFM-SF 

70  30/6/2000/CFM 

71  30/7 

72  30/8/150/CFM 

73  30/9///600/CFM 

74  31/3/1/44/8. 5//198/PR0RATED 

75  SYSTEM  -  1 

76  39/1/COMBINED  ECOS 

77  40/1/S2 

78  41/1/2/2/4/4 

79  42/1/. 15 

80  45/1/CBGHCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

81  40/2/RAD 

82  41/2/2/3 

83  42/2 

84  45/2/OFF/OFF/OFF/OFF/OFF/CBGHHTG/OFF/OFF/OFF/OFF 

85  40/3/UH 

86  41/3/1/1/5/5 

87  42/3// . 1//// . 125 

88  45/3/0FF/0FF/0FF/0FF/0FF/CBGHHT6/0FF/0FF/0FF/0FF 

89  EQUIPMENT  -  1 

90  59/1 /CARLISLE///COMBINED  ECOS 

91  60/1/1/PKPLANT/l/l 

92  62/1/EQ1161/3/39/MBH 

93  65/1/1//2/3 

94  67/1/EQ2005/1/. 17/HP 

95  69/1/EQ40O3 

96  69/2 

97  69/3 


Trane  Air  Conditioning  Econooics 

By:  Trane  Customer  Direct  Service  Network 
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tnntutnttnutttttnttnttttttntntutntmnntnnttttntttutttnnt 


n 

tt 

n 

TRACE 

6  0  0 

ANALYSIS 

tt 

n 

tt 

tt 

by 

tt 

u 

- 

tt 

ttnntttttttttttttntttutntttttttnntnttttttttttnttttttnttttntttnttt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  901 


Neather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in.  Hg) 


Summer  Clearness  Number:  1.00 

Winter  Clearness  Number:  1.00 

Summer  Design  Dry  Bulb:  92  (F) 

Summer  Design  Wet  Bulb:  72  (F) 

Winter  Design  Dry  Bulb:  4  (F) 

Summer  Ground  Relectance:  0.20 

Winter  Ground  Relectance:  0.20 


I  Air  Density: 

I  Air  Specific  Heat: 

:  Density-Specific  Heat  Prod: 

Latent  Heat  Factor: 

:  Enthalpy  Factor: 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  11:27;  9  1/17/94 

1  Dataset  Name:  CB901  .TM 


0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Trane  Air  Conditioning  Econosiics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

— -  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

3,248 

3,357 

4,765 

1,408 

0 

0 

2  RAD 

0 

0 

0 

0 

1,718 

0 

0 

3  UH 

0 

.0 

3,201 

0 

1,119 

0 

0 

Totals 

0 

3,248 

6,558  ■ 

4,765 

4,246 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 

- T . SYSTEM  SUMMARY . 

'  (Design  Capacity  Quantities) 

- - -  Cooling  — - - -  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  SZ 

8.8 

0.0 

0.0 

8.8 

-200,649 

0 

0 

0 

0 

0 

-200,649 

2  RAD 

0.0 

0.0 

0.0 

0.0 

-197,443 

0 

0 

0 

0 

0 

-197,443 

3  UH 

0.0 

0.0 

0.0 

0.0 

-103,545 

0 

0 

0 

0 

0 

-103,545 

Totals 

8.8 

0.0 

0.0 

8.8 

-501,637 

0 

0 

0 

0 

0 

-501,637 

I  The  building  peaked  at  hour  14  month  7  with  a  capacity  of  8.8  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 


ENGINEERING  CHECKS 


1 

Systej 

Main/ 

System 

Percent 

Outside 

Cfm/ 

-  Cooling 

Cfm/ 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Number; 

1 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

0.00 

1.33 

367.3 

276.2 

43.45 

1.37 

-82.17 

2,442 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-64.27 

3,072 

3 

1  Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

1.22 

-39.54 

2,619 

! 

! 


Trane  Air  Conditioning  Econoaics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  3 


System  1  Peak  SZ  *  SINGLE  ZONE 

nntnmtnntttmntt  COOLING  COIL  PEAK  ntnnntmntmtnttntnut  CLG  SPACE  PEAK  ntnntttt*  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ::> 

No/Hr:  ' 

7/14 

t 

Ho/Hr: 

7/15  * 

Ho/Hr:  13/  1 

Outside  Air  ==> 

0AD8/HB/HR:  ' 

71/  74/105.0 

t 

t 

0AD6; 

91  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.'  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

.  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(»)  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0,00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

6,983 

0 

6,983 

6.58 

t 

11,443 

15.38  * 

-14,585 

-14,585 

7,34 

Glass  Solar 

11,853 

0 

11,853 

11.17 

t 

14,618 

19.64  * 

0 

0 

0.00 

Glass  Cond 

4,849 

,0 

4,849 

4.57 

t 

4,960 

6.67  * 

-24,753 

-24,753 

12.47 

Nall  Cond 

6,730 

27 

6,756 

6.37 

t 

10,410 

13.99  * 

-20,341 

-20,455 

10.30 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

59,314 

59,314 

55.90 

t 

22,158 

29.77  * 

-98,085 

-98,085 

49.40 

Sub  Total::) 

89,728 

27 

89,755 

84.59 

t 

63,590 

85.45  * 

-157,763 

-157,877 

79.51 

Internal  Loads 

t 

t 

Lights 

11,334 

0 

11,334 

10.68 

t 

8,954 

12.03  * 

0 

0 

0.00 

People 

4,560 

4,560 

4.30 

t 

1,791 

2.41  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

15,893 

0 

0 

15,893 

14.98 

t 

10,745 

14.44  * 

0 

0 

0.00 

Ceiling  Load 

222 

-222 

0 

0.00 

t 

93 

0.13  * 

-453 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0,00 

Sup.  Fan  Heat 

462 

0.44 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Neat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

-6 

-6 

-0.01 

t 

-6 

-0.01  * 

-40,690 

-40,690 

20.49 

Exhauk  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

1 

0 

0.00 

Grand  llotal::) 

1 

105,837 

-195 

0 

106,103 

100.00 

t 

74,422 

100.00  * 

-198, 

,906 

-198,567 

100.00 

i 

^  rnni  TUf'  f'nri  eci  rf'TTnki _ 

.  AnCAC 

1 

- lUULlnb  lUlL  otLtbliUn - 

RKCnb 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/HB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

w 

(Tons) 

(Nbh) 

(Nbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

2,442 

Main  Clg  8.8 

106.1 

68.1 

3,248 

75.2  63.1  69.0 

53.8  51.8 

55.5 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Verjt  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

1,912 

0  0 

Totals  8.8 

1 

106.1 

Nall 

1, 

489  404  27 

ATncj  nuc*  /nf M \ 

_  --CkirTidrrDTki^  ruc^fc'c-- 

Trunr nATiinrp 

. . 'flLHIlWo  miL  oLLtl  1  lUrl""’"”” 

nlKrLUnb  \CTI11J 

— -----  ““cNbiilctnirlb  InttM)*" 

-ItdrcRHlURtS  vrj — 

!  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

1  (Nbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.33 

SADB  53.9 

122.5 

Hain  Hllg  -200.6 

3,357 

67.5 

122.5 

Infil 

1,408 

1,408  Clg  Cfm/Ton 

367.32 

Plenum  76.8 

64.3 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

3,248 

3,357  Clg  Sqft/Ton 

276.18 

Return  75.2 

67.5 

Preheat  -0.0 

3,248 

67.5 

53.8 

Mincfm 

0 

0  Clg  Btuh/Sqft 

43.45 

Ret/OA  75.2 

67.5 

Reheat!  0.0 

0 

0.0 

0.0 

Return 

3,248 

3,357  No 

.  People 

8 

Runarnd  75.0 

68.0 

Humidit  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.37 

Fn  BldTD  0,0 

0.0 

Total  '  -200.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-82.17 

Fn  Frict  0.1 

0.0 

Trane  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 
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System  2  Block  RAO  -  RADIATION 


tnttnnttttttttttntttt  COOLING  COIL  PEAK  nnttmttntnnnnnnttntt  CLG  SPACE  PEAK  tntnnntt  HEATING  COIL  PEAK  tttttnt 
Peaked  at  Time  Ho/Hr:  0/  0  *  Mo/Hr:  0/  0  *  Ho/Hr:  13/  1 


Outside  Air  :=> 

OADB/HB/HR: 

0/  0/  0.0 

* 

t 

OADB; 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.'  Air 

Net  Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

.  Total  Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

(»)  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-17,425 

-17,425 

8.83 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

.0 

0 

0.00 

t 

0 

0.00  * 

-27,600 

-27,600 

13.98 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-32,718 

-32,756 

16.59 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  » 

-119,663 

-119,663 

60.61 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-197,406 

-197,443 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-5,443 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

OV/UHOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  ^otal::) 

1 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-202,849 

-197,443 

100.00 

1 

nnni  Twr  roTi  eri  rf'TTnu 

AfiCAC  _ 

1 

- CUULinb  tUlL  OCLtlllUn 

RKun  b 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/HB/HR 

Leaving  DB/HB/HR 

Gross  Total 

Glass  (sf) 

>  (t) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

3,072 

Nain  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  c|g  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

2,687 

0  0 

Totals!  0.0 

0.0 

Hall 

2, 

177  457  21 

_ UCATTUr  mil  on  crtTfiu 

-ATDCI  nuo  ( 

-ENGINEERING  CHECKS- 

TrunrnATiinpn 

ntnlinu  LUIL  utLLv/liUrf 

nlKi  LUnu  ^CTflly 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type  Clg 

Htg 

I  (Hbh) 

(cfffl)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8  0.0 

68.1 

Hain  Htg  -197.4 

0  0.0 

0.0 

Infil 

0 

1,718 

Clg  Cfm/Ton 

0.00 

Plenum  0.0 

23.8 

Aux  Hljg  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  HtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total  '  -197.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-64.27 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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-  UNIT  HEATERS 


CK  SMCE  PE««  iePTINS  COIt  PE«I 


Peaked  at  Time  •■> 
Outside  Air  ::> 


Ho/Hr: 

OAOe/WB/HR; 


Envelope  loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Hall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Total::) 
Internal  Loads 
Lights 
People 
Wise 

Sub  Total::) 
Ceiling  Load 
Outside  Air 
Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
OV/UNDR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  llotal::) 


Space 
Sens. flat, 
(etuh) 
0 


Ret.  Air 
Sensible 
(Btuh) 
0 


0/  0 

0/  0/  0, 

r  Ret.'  Air 
3  Latent 

)  (Btuh) 


Mo/Hr:  13/  1 
OADB:  4 


Perent 
Of  Tot 

i%) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


Space 

Sensible 

(Btuh) 

0 


Perent  * 

Space  Peak 

Coil  Peak 

Of  Tot  * 

Space  Sens 

Tot  Sens 

(»)  * 

(Btuh) 

(Btuh) 

0.00  * 

0 

0 

0.00  * 

0 

0 

0.00  * 

-3,002 

-3,002 

0.00  * 

0 

0 

0.00  * 

-2,402 

-2,402 

0.00  * 

-20,183 

-20,183 

0.00  * 

0 

0 

0.00  * 

0 

0 

0.00  * 

-77,958 

-77,958 

0.00  * 

-103,545 

-103,545 

t 

0.00  * 

0 

0 

0.00  * 

0 

0 

0.00  * 

0 

0 

0.00  * 

0 

0 

0.00  * 

0 

0 

0.00  * 

0 

0 

0.00  * 

0 

0.00  * 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00  * 

0 

0.00  * 

0 

t 

0.00  * 

-103,545 

-103,545 

mutt* 


Perent 
Of  Tot 

W 

0.00 

0.00 

2.90 

0.00 

2.32 

19.49 

0.00 

0.00 

75.29 

100.00 


j 

Total  Capacity 

(Tons) 

(Mbh) 

Hain  Clg 

0.0 

0.0 

Aux  Cig 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

Totals ' 

0.0 

0.0 

Sens  Cap. 
(Mbh) 
0.0 
0.0 
0.0 


COOLING  COIL  SELECTION 
p.  Coil  Airfl  Enti 
(cfm)  Deg  F 
0  0  0.0 

0  0  0.0 

0  0  0.0 


Entering  DB/WB/HR 
Deg  F  Deg  F  Grains 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 


Leaving  DB/WB/HR 
Deg  F  Deg  F  Grains 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 


Gross  Total 


-AREAS . 

Glass  (sf)  [%) 


-HEATING  COIL  SELECTION- 


AIRFLOWS  (cfm)- 


Main  Htg 
Aux  Ht;g 
Preheat 
Reheat  j 
Humidif 
Opt  Vent 
Total  ' 


apacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

-103.5 

3,201 

68.0 

97.7 

Infil 

0 

1,119 

0.0 

0 

0.0 

0.0 

Supply 

0 

3,201 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

0.0 

0 

0.0 

0.0 

Return 

0 

3,201 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

-103.5 

Auxil 

0 

0 

"ENGINEERING 
CIg  %  OA 
Clg  Cfm/Sqft 
Clg  Cfm/Ton 
Clg  Sqft/Ton 
Clg  Btuh/Sqft 
No.  People 
Htg  ^  OA 
Htg  Cfm/SqFt 
Htg  Btuh/SqFt 


Part 

374 

ExFlr 

0 

Roof 

1,169 

0 

0 

Nall 

1,043 

45 

4 

CHECKS” 

-TEMPERATURES  (F)— 

0.0 

Type 

Clg 

Htg 

0.00 

SADB 

0.0 

97.7 

0.00 

Plenum 

0.0 

68.0 

0.00 

Return 

0.0 

68.0 

0.00 

Ret/OA 

0.0 

68.0 

0 

fiunarnd 

0.0 

68.0 

0.0 

Fn  MtrTD 

0.0 

0.0 

1.22 

Fn  BldTD 

0.0 

0.0 

-39.54 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

•BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  U-VALUES 


—  Roofi)  U’Values  — 

Ruum 

Room 

(8tu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Hindu 

Hindu 

Hall 

Ceil. 

sqft) 

sqft/F) 

4 

OLD  PRO  SHOP 

0.000 

0.000 

0.000 

0.000 

0.000 

0.810 

0.837 

0.268 

0.317 

21.3 

4.27 

5 

NEN  PRO  SHOP 

0.000 

0.000 

0.000 

0.000 

0.037 

0.810 

0.837 

0.288 

0.000 

44.8 

9.15 

6 

LOUNGE 

0.000 

0.000 

0.000 

0.000 

0.157 

0.956 

0.995 

0.300 

0.000 

39.4 

11.59 

Zone 

2  Total/Ave. 

o:ooo 

0.000 

0.000 

0.000 

0.119 

0.921 

0.957 

0.295 

0.317 

37.7 

9.72 

8 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

Zone 

4  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.119 

0.921 

0.957 

0.295 

0.317 

36.3 

9.30 

4 

OLD  PRO  SHOP 

0.000 

0.000 

0.000 

0.000 

0.000 

0.810 

0.837 

0.268 

0.317 

21.3 

4.27 

i 

NEW  PRO  SHOP 

0.000 

0.000 

0.000 

0.000 

0.037 

0.810 

0.837 

0.288 

0.000 

44.8 

9.15 

6 

LOUNGE 

0.000 

0.000 

0.000 

0.000 

0.157 

0.956 

0.995 

0.300 

0.000 

39.4 

11.59 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.119 

0.921 

0.957 

0.295 

0.317 

37.7 

9.72 

7 

TOILETS,  LOCKERS 

0.000 

0.000 

0.000 

0.000 

0.057 

0.810 

0.837 

0.304 

0.000 

53.0 

11.38 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.057 

0.810 

0.837 

0.304 

0.000 

53.0 

11.38 

System 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.101 

0.908 

0.943 

0.298 

0.317 

41.6 

10.13 

1 

LOCKER  &  MAINTNC 

0.000 

0.000 

0.000 

0.000 

0.000 

0.810 

0.837 

0.304 

0.000 

36.7 

7.35 

2 

CART  MAINTENANCE 

0.000 

0.000 

0.000 

0.000 

0.037 

0.810 

0.837 

0.331 

0.000 

43.2 

8.83 

3 

LOCKER  ROOM 

0.275 

0.000 

0.000 

0.000 

0.000 

0.810 

0.837 

0.304 

0.000 

39.3 

7.86 

Zone  ^ 

1  Total/Ave. 

0.275 

0.000 

0.000 

0.000 

0.037 

0.810 

0.837 

0.316 

0.000 

40.1 

8.10 

S 

STAIRS 

0.000 

0.000 

0.000 

0.000 

0.057 

0.000 

0.000 

0.000 

0.000 

21.9 

5.15 

Zone 

5  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.057 

0.000 

0.000 

0.000 

0.000 

21.9 

5.15 

System 

3  Total/Ave. 

0.275 

0.000 

0.000 

0.000 

0.040 

0.810 

0.837 

0.316 

0.000 

38.9 

7.91 

Building 

0.275 

0.000 

0.000 

0.000 

0.095 

0.909 

0.944 

0.302 

0.317 

39.1 

9.17 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 

- L . - . BUILDING  AREAS 


Floor  Total  Exposed 


Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number  Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(») 

(sqft) 

(sqft) 

W 

(sqft) 

4  OLD  PRO  SHOP 

1 

1 

389 

389 

0 

0 

0 

0 

0 

16 

17 

78 

5  NEW  PRO  SHOP 

1 

1 

600 

600 

0 

0 

0 

0 

600 

81 

23 

274 

6  LOUNGE 

1 

1 

1,308 

1,308 

0 

0 

0 

0 

1,312 

307 

30 

733 

Zone  2  Total/Ave. 

2,297 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

8  OFFICE 

1 

1 

145 

145 

0 

0 

0 

0 

0 

0 

0 

0 

Zone  4  Total/Ave. 

145 

0 

0 

0 

0 

0 

0 

0 

0 

System  1  Total/Ave. 

2,442 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

4  OLD  PRO  SHOP 

1 

1 

389 

389 

0 

0 

0 

0 

0 

16 

17 

78 

5  NEW  PRO  SHOP 

1 

1 

600 

600 

0 

0 

0 

0 

600 

81 

23 

274 

$  LOUNGE 

1 

1 

1,308 

1,308 

0 

0 

0 

0 

1,312 

307 

30 

733 

Zone  i  2  Total/Ave. 

2,297 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

j  TOILETS,  LOCKERS 

1 

1 

775 

775 

0 

0 

0 

0 

775 

53 

8 

635 

Zone  1  3  Total/Ave. 

775 

0 

0 

0 

0 

775 

53 

8 

635 

System  2  Total/Ave. 

3,072 

0 

0 

0 

0 

2,687 

457 

21 

1,720 

1  LOCKER  &  MAINTNC 

1 

1 

736 

736 

0 

0 

0 

0 

0 

.14 

3 

454 

2  CART  HAINTENANCE 

1 

1 

1,000 

1,000 

0 

0 

0 

0 

1,000 

17 

4 

431 

3  LOCKER  ROOM 

1 

1 

714 

714 

374 

0 

0 

0 

0 

14 

11 

114 

Zone  j  1  Total/Ave. 

2,450 

374 

0 

0 

0 

1,000 

45 

4 

998 

9  STAIRS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

0 

0 

0 

Zone  5  Total/Ave. 

169 

0 

0 

0 

0 

169 

0 

0 

0 

System  3  Total/Ave. 

2,619 

374 

0 

0 

0 

1,169 

45 

4 

998 

Building 

8,133 

374 

0 

0 

0 

5,768 

906 

19 

3,803 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  ^UILDING 

- j - ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.095  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.419  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  =  0.240  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  5.77  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  31.23  (Btu/Hr/Sq  Ft) 

I 

i 

i 
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SYSTEH  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 


TranelAir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEH  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load  — 

.  Heating  Load 

— —  Cooling  Airflow 

. 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

W 

(Btuh) 

(5) 

(Cfm) 

W 

(Cfm) 

M 

0  • 

5 

0.4 

68 

1,344 

-25,082 

11 

306 

327.9 

0 

0 

0.0 

0 

0 

5  - 

10 

0.9 

2 

31 

-50,164 

24 

654 

655.8 

0 

0 

0.0 

0 

0 

10  - 

15 

1.3 

1 

15 

-75,246 

23 

631 

983.7 

0 

0 

0.0 

0 

0 

15  - 

20 

1.8 

1 

15 

-100,327 

8 

217 

1,311.5 

0 

0 

0.0 

0 

0 

20  - 

25 

2.2 

0 

0 

-125,409 

8 

219 

1,639.4 

0 

0 

0.0 

0 

0 

25  * 

30 

2.7 

0 

0 

-150,491 

3 

89 

1,967.3 

0 

0 

0.0 

0 

0 

30  - 

135 

3.1 

2 

43 

-175,573 

2 

44 

2,295.2 

0 

0 

0.0 

0 

0 

35  - 

'40 

3.5 

3 

61 

-200,655 

1 

31 

2,623.1 

0 

0 

0.0 

0 

0 

40  - 

,45 

4.0 

6 

111 

-225,737 

2 

45 

2,951.0 

0 

0 

0.0 

0 

0 

45  - 

150 

4.4 

8 

152 

-250,819 

2 

59 

3,278.9 

81 

5,748 

0.0 

0 

0 

50  - 

4.9 

0 

0 

-275,901 

1 

30 

3,606.7 

19 

1,329 

0.0 

0 

0 

55  - 

60 

5.3 

8 

155 

-300,982 

14 

392 

3,934.6 

0 

0 

0.0 

0 

0 

60  - 

'65 

5.7 

3 

62 

-326,064 

0 

0 

4,262.5 

0 

0 

0.0 

0 

0 

65  - 

70 

6.2 

0 

0 

-351,146 

0 

0 

4,590.4 

0 

0 

0.0 

.  0 

0 

70  - 

75 

6.6 

0 

0 

-376,228 

0 

0 

4,918.3 

0 

0 

0.0 

0 

0 

75  - 

80 

7.1 

0 

0 

-401,310 

0 

0 

5,246.2 

0 

0 

0.0 

0 

0 

80  - 

|85 

7.5 

0 

0 

-426,392 

0 

0 

5,574.1 

0 

0 

0.0 

0 

0 

85  - 

90 

8.0 

0 

0 

-451,474 

0 

0 

5,901.9 

0 

0 

0.0 

0 

0 

90  - 

I95 

8.4 

0 

0 

-476,556 

0 

0 

6,229.8 

0 

0 

0.0 

0 

0 

95  *  1 

00 

8.8 

0 

0 

-501,637 

0 

0 

6,557.7 

0 

0 

0.0 

0 

0 

Hours 

Off 

0.0 

0 

6,771 

0 

0 

6,043 

0.0 

0 

1,683 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 
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BUILDING  TEHPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  BUILDING 

. . .  BUILDING  TEMPERATURE  PROFILES 


Temperature  -  lone  Number  ■ 

Range  2  4  2  3  1  5 

(F) 

Max.  Temp.  81.8  316.5  102.7  99.8  101.3  141.3 

Mo. /Hr.  7  24  12  24  7  22  7  21  8  19  8  19 

Day  Type  151111 

.  Number  of  Hours 


Above  100 

0  E 

1,052 

160 

0 

280 

3,089 

95 

-  100 

0 

28 

1,034 

812 

1,454 

99 

90 

-  95 

0 

116 

1,054 

1,226 

1,036 

196 

85 

-  90 

0 

104 

741 

761 

403 

90 

80 

|-  85 

76 

205 

593 

703 

337 

198 

75 

1-  80 

2,464 

136 

90 

170 

162 

0 

70 

-  75 

814 

119 

0 

0 

0 

0 

65 

i-  70 

318 

0 

2,232 

2,439 

2,581 

5,088 

60 

-  65 

386 

0 

1,095 

1,268 

1,669 

0 

55 

-  60 

920 

0 

678 

727 

692 

0 

50 

-  55 

683 

0 

1,083 

654 

146 

0 

Below 

3,099 

0 

0 

0 

0 

0 

Min. 

iTemp. 

30.5 

68.0 

54.9 

54.9 

54.9 

67.3 

Me 

i./Hr. 

2  9 

1  1 

4  7 

1  8 

2  6 

1  6 

Da) 

1  Type 

5 

1 

1 

2 

2 

1 

I 


I 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

' 

Off  Peak 

On  Peak 

OIL 

Month 

(kHh) 

(kW) 

(Therm) 

Jan 

3,148 

10 

774 

Feb 

2,880 

10 

796 

March 

2,985 

10 

495 

April 

2,693 

10 

248 

May 

4,250 

17 

0 

June 

4,902 

18 

0 

July 

6,205 

18 

0 

Aug 

5,075 

18 

0 

Sept 

4,113 

17 

0 

Oct  , 

2,701 

10 

189 

Nov 

2,792 

10 

335 

Dec 

3,107 

10 

624 

Total 

44,852 

18 

3,461 

Building  Energy  Consumption  :  61,380  (Btu/Sq  Ft/Year)  Floor  Area  ^  8,133  (Sq  Ft) 

Source  Energy  Consumption  :  101,270  (6tu/Sq  Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. . . EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . —  .Monthly  Consumption 


Hum 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2458 

2220 

2458 

2379 

3971 

3843 

3971 

3971 

3843 

2458 

2379 

2458 

36,409 

PK 

9.1 

9.1 

9.1 

9.1 

12.2 

12.2 

12.2 

12.2 

12.2 

9.1 

9.1 

9.1 

12.2 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

k 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

T 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

! 

rtiSC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR-CLD  COND 

COMP  <15 

TONS 

ELEC 

0 

0 

0 

0 

39 

746 

1774 

775 

38 

0 

0 

0 

3,372 

PK 

0.0 

0.0 

0.0 

0.0 

4.2 

4.4 

4.5 

4.4 

4.2 

0.0 

0.0 

0.0 

4.5 

1 

EQ5200 

CONDENSER  FANS 

Elec 

0 

0 

0 

0 

3 

76 

180 

79 

3 

0 

0 

0 

343 

PK 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.4 

1 

1 

EQ5303 

CONTROLS 

E;LEC 

0 

0 

0 

0 

121 

126 

167 

136 

117 

0 

0 

0 

667 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

i 

E'Q4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

116 

111 

112 

114 

112 

0 

0 

0 

565 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

E02005 

OIL  FIRE  TUBE  HOT  WATER 

dlL 

774 

796 

495 

248 

0 

0 

0 

0 

0 

189 

335 

624 

3,461 

PK 

3.6 

3.6 

3.6 

3.6 

0.0 

0.0 

0.0 

0.0 

0.0 

3.4 

3.6 

3.6 

3.6 

1  e'q5020  heat  water  CIRC.  PUMP  C.V. 
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•EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


ELEC 

89 

85  68 

41 

0 

0 

0 

0 

0 

31 

53 

84 

452 

PK 

0.2 

0.2  0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

1 

EQ5240 

BOILER  FORCED  CTRAFT  FAN 

ELEC 

159 

152  121 

72 

.  0 

0 

0 

0 

0 

56 

95 

149 

804 

PK 

0.3 

0.3  0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

263 

252  201 

120 

0 

0 

0 

0 

0 

93 

158 

248 

1,336 

PK 

0.5 

0.5  0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1 

EQ5040 

FUEL  OIL  PUMP 

C.V. 

ELEC 

178 

170  136 

81 

0 

0 

0 

0 

0 

63 

107 

168 

903 

PK 

0.3 

0.3  0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0,3 

Trane  Air  Conditioning  Economics 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 

. . . -  UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  17.7  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  Eflliei  AIR-CLD  COND  COMP  <15  TONS  5.2 

Sub  Total  5.2 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  0.3 

Sub  Total  0.3 

Sub  Total  0-0 

Nisceyaneous 

Lights  12.2 

Base  Utilities  0.0 

Misc  Equipment  0-0 

Sub  Total  12.2 

Grand 'Total  12.7 


I 

I 

! 

i 

I 

i 


K  S  U  M  S 


Percnt 
Of  Tot 

W 

29.54 

29.54 

0.00 

1.57 

1.57 

0.00 

68.89 

0.00 

0.00 

68.89 

100.00 
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n 

u 

u 

TRACE 

6  0  0 

ANALYSIS 

n 

tt 

n 

n 

by 

** 

' 

n 

tt 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  901 


Weather  File  Code: 

CARLISLE 

Location; 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

Latitude; 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb; 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

!  Winter  Ground  Relectance; 

1 

0.20 

1 

;  Air  Density: 

0.0742 

(Lbm/cuft) 

:  Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

;  Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  Function  Method) 

1  Time/Date  Program  was  Run: 

11:40:24 

1/17/94 

'  Dataset  Name: 

CB901 

.TM 

Trane  ftir  Conditioning  Economics 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


— -  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

.  Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfffl) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

3,248 

3,248 

4,524 

1,276 

0 

0 

2  RAD 

0 

0 

0 

0 

1,558 

0 

0 

3  UH 

0 

,0 

3,201 

0 

1,014 

0 

0 

Totals 

0 

3,248 

6,449 

4,524 

3,848 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

. ■; . - . SYSTEM  SUMMARY . . 

'  (Design  Capacity  Quantities) 

. Cooling . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ 

6.4 

0.0 

0.0 

6.4 

-157,799 

0 

0 

0 

0 

0 

-157,799 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-148,594 

0 

0 

0 

0 

0 

-148,594 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-86,922 

0 

0 

0 

0 

0 

-86,922 

Totals 

6.4 

0.0 

0.0 

6.4 

-393,316 

0 

0 

0 

0 

0 

-393,316 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  6.4  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


ENGINEERING  CHECKS 


System  Main/ 

System 

Percent 

Outside 

Cfm/ 

-  Cooling 

Cfm/ 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Number  Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1  Main 

SZ 

0.00 

1.33 

503.6 

378.7 

31.69 

1.33 

-64.62 

2,442 

2  Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-48.37 

3,072 

3  Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

1.22 

-33.19 

2,619 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  16 


System  1  Peak  SZ  -  SINGLE  ZONE 


ttnnnnmmtnmm  COOLING  COIL  PEAK  tmttntnnnnntttnumnt  CLG  SPACE  PEAK  mmutm  HEATING  COIL  PEAK  tttttnt 


Peaked  at  Time  "> 
Outside  Air  ::> 


Ho/Hr: 

0AD8/W8/HR: 


7/14 

91/  74/105.0 


Mo/Hr: 

0AD8: 


7/15 

91 


Ho/Hr; 

0AD8: 


13/ 

4 


1 


Space 

Ret.  Air 

Ret.'  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.TLat. 

Sensible 

Latent 

.  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(8tuh) 

(Btuh) 

(8tuh) 

(Btuh) 

(%) 

t 

(Btuh) 

W  * 

(Btuh)  (Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

1,640 

0 

1,640 

2.12 

t 

1,994 

3.49  * 

-4,646  -4,646 

2.96 

Glass  Solar 

11,853 

0 

11,853 

15.32 

t 

13,082 

22.92  * 

0  0 

0.00 

Glass  Cond 

4,849 

.0 

4,849 

6.27 

t 

5,137 

9.00  * 

-24,753  -24,753 

15.76 

Nall  Cond 

887 

6 

893 

1.15 

i 

1,059 

1.85  * 

-3,889  -3,914 

2.49 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00  * 

0  0 

0.00 

Infiltration 

41,794 

41,794 

54.01 

t 

22,217 

38.92  * 

-88,867  -88,867 

56.58 

Sub  Total") 

61,023 

6 

61,029 

78.87 

t 

43,488 

76.19  * 

-122,155  -122,180 

77.79 

Internal  Loads 

* 

t 

Lights 

11,334 

0 

11,334 

14.65 

* 

11,431 

20.03  * 

0  0 

0.00 

People 

4,560 

4,560 

5.89 

* 

2,141 

3.75  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total") 

15,893 

0 

0 

15,893 

20.54 

t 

13,573 

23.78  * 

0  0 

0.00 

Ceiling  Load 

54 

-54 

0 

0.00 

t 

21 

0.04  * 

- 

•154  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

462 

0.60 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

-0.00 

* 

0 

-0.00  * 

-34,885  -34,885 

22.21 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  8ypass 

0 

0 

0 

0.00 

t 

t 

0.00  t 
t 

0 

0.00 

Grand  llotal::) 

j 

76,971 

-49 

0 

77,384 

100.00 

t 

57,082 

100.00  * 

-157,194  -157,064 

100.00 

1 

_rnni  iwr  rnri  cci  crTinki _ 

1 

- lUULlrib  lUiL  bcLctllUN - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  DB/NB/HR 

Gross  Total  Glass  (sf) 

1  {^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

2,442 

Main  Clg  6.4 

77.4 

54.7 

3,248 

75.1  65.6  82.1 

58.7  58.1 

73.4 

Part 

0 

Aux  Cl|g  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

1,912 

0  0 

Totals  1  6.4 

77.4 

Nall 

1,489  404  27 

! 

J  UTATTU/^  CCI  CZ'TTftU 

_  — rurri^c— 

— TfMPPRATIIRf*?  {P\ - 

^  HLRlinb  CUIL  bcLLvIiUn 

nlKrLUn\} 

Ll 

lUJLIlUUiNAIlU 

VIIL.V/I\W 

1  Lilr  C ivH  1  UfVCO 

!  Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  DA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

1.33 

SAD8  58.8 

112.5 

Hain  Htg  -157.8 

3,248 

67.8 

112.5 

Infil 

1,276 

1,276  Clg 

Cfm/Ton 

503.64 

Plenum  75.4 

66.7 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

3,248 

3,248  Clg 

Sqft/Ton 

378.68 

Return  75,1 

67.8 

Preheat  -0.0 

3,248 

67.8 

58.7 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

31.69 

Ret/OA  75.1 

67.8 

Reheat  :  0.0 

0 

0.0 

0.0 

Return 

3,248 

3,248  No. 

People 

8 

Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg 

X  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfffl/SqFt 

1.33 

Fn  BldTO  0,0 

0.0 

Total  ‘  -157.8 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-64.62 

Fn  Frict  0.1 

0.0 

Trane  fiir  Conditioning  Economics 
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System  2  Block  RAD  -  RADIATION 

nttnnttnmtxtnmn  COOLING  COIL  PEAK  mnnnnuxnnmnmttnn  CLG  SPACE  PEAK  ntntnnn  HEATING  COIL  PEAK  tttuttt 


Peaked  at  Time  "> 

Mo/Hr:  0/  0 

Mo/Hr:  0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR: 

0/  0/  0.0 

t 

± 

OADB:  0  * 

* 

OADB;  4 

Space 

Ret.  Air 

Ret.'  Air 

Net  Percnt  * 

Space  Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens 

.Hat. 

Sensible 

Latent 

.  Total  Of  Tot  * 

Sensible  Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh)  (^)  * 

(Btuh)  {%)  * 

(Btuh)  (Btuh) 

(») 

Skylite  Solr 

0 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0  0.00  * 

0  0.00  * 

-6,257  -6,257 

4.21 

Glass  Solar 

0 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0  0.00  t 

0  0.00  » 

-27,600  -27,600 

18.57 

Nall  Cond 

0 

0 

0  0.00  * 

0  0.00  * 

-6,197  -6,211 

4.18 

Partition 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0  0.00  ■* 

0  0.00  * 

0  0 

0.00 

Infiltration 

0 

0  0.00  * 

0  0.00  * 

-108,527  -108,527 

73.04 

Sub  Total") 

0 

0 

0  0.00  * 

0  0.00  * 

-148,580  -148,594 

100.00 

Internal  Loads 

* 

t 

Lights 

0 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

People 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

Hisc 

0 

0 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

Sub  Total") 

0 

0 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0  0.00  * 

0  0.00  * 

-3,497  0 

0.00 

Outside  Air 

0 

0 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

0  0.00  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0  0.00  * 

0.00  * 

0 

0.00 

Duct  tieat  Pkup 

0 

0  0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0  0.00  * 

0  0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0  0.00  * 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0  0.00  * 

% 

0.00  * 
t 

0 

0.00 

Grand  llotal::) 

0 

0 

0 

0  0.00  * 

0  0.00  * 

-152,078  -148,594 

100.00 

1 

“1  roTTnii. 

_ fiRPfiQ _ _ 

- l^UULintl  tUlL 

Hi\LhO 

'  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/NB/HR 

Gross  Total  Glass  (sf) 

1  ix) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor 

3,072 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

Part 

0 

Aux  clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

Roof 

2,687 

0  0 

Totals  0.0 

0.0 

Hall 

2,177  457  21 

1 

J  _ ucATTur  Ann  cci  cf'TTnu  _ 

-ATDCI  nuo 

_  — PNniNPFRTWfi 

— TPMPFRATIIRP^?  — 

HIKrLUnw  \CTflij 

crtu  1  n c Lr\i Hu  vriuviNO 

1  CitrCnrl  1  Ur\CO  y 

1  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  X  OA 

0.0 

Type  Clg 

Htg 

i  (Hbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SAD8  0.0 

68.1 

Main  Htg  -148.6 

0  0.0 

0.0 

Infil 

0 

1,558  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

39.6 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  ;  0.0 

0  0.0 

0.0 

Return 

0 

0  No.  People 

0 

Runarnd  0.0 

68.0 

Humidil  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  X  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTO  0,0 

0.0 

Total  '  -148.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-48.37 

Fn  Frict  0.0 

0.0 
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System  3  Block  UH  -  UNIT  HEATERS 

tnuttnutntntnttm  COOLING  COIL  PEAK  ttnmmnnnnmtnnmm  CLG  SPACE  PEAK  tnttunnt  HEATING  COIL  PEAK  ttttutt 


Peaked  at  Time 

Mo/Hr:  0/  0 

t 

Mo/Hr:  0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  ==> 

0ADB/H8/HR; 

0/  0/  0.0 

% 

t 

0AD8:  ( 

)  * 
t 

OADB;  4 

Space 

Ret.  Air 

Ret.'  Air 

Net  Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

.  Total  Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(^)  * 

(Btuh)  (Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-2,734  -2,734 

3.14 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

.0 

0 

0.00 

* 

0 

0.00  * 

-2,402  -2,402 

2.76 

Hall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-11,197  -11,197 

12.B8 

Partition 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-70,589  -70,589 

81.21 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-86,922  -86,922 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

disc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total") 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand  Ltal::) 

.  1 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-86,922  -86,922 

100.00 

1 

rnni 

Tur  rriT}  Cl 

ri  rmnii. 

_ ADCAC--««-_-- 

V/UULJinU  tUXU 

- RKtHD 

!  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/HB/HR 

Leaving  OB/MB/HR 

Gross  Total  Glass  (sf) 

(t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

2,619 

Main  Cl 

,g  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

374 

Aux  Cl 

jg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Ver 

t  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

1,169 

0  0 

Totals 

0.0 

0.0 

Nall 

1,043  45  4 

-ATOCI nUC  (rfm 1 

_ Ck 

jrTwcrnTMr 

_ 

_ TCMnCOATimro 

- HEATING  COIL  SELtlliUN . 

HiKi  LUnO  ^CTIn^ 

1 LurtAH 1 vAto  vr ; 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

1  OA 

0.0 

Type  Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB  0.0 

93.0 

Main  Ht 

g  -86.9 

3,201 

68.0 

93.0 

Infil 

0 

1,014 

Clg 

Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

3,201 

Clg 

Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfffl 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat 

i  0.0 

0 

0.0 

0.0 

Return 

0 

3,201 

No. 

People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

1.22 

Fn  BldTO  0,0 

0.0 

Total 

-86.9 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-33.19 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Econoisics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


BUILDING  U-VALUES 


Roam  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Number 

Description  Part. 

ExFlr 

Skylt 

Skylt 

4 

OLD  PRO  SHOP  0.000 

0.000 

0.000 

0.000 

5 

NEW  PRO  SHOP  0.000 

0.000 

0.000 

0.000 

6 

LOUNGE  0.000 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave.  0.000 

0.000 

0.000 

0.000 

8 

OFFICE  0.000 

0.000 

0.000 

0.000 

Zone 

4  Total/Ave.  0.000 

0.000 

0.000 

0.000 

System 

1  Total/Ave.  0.000 

0.000 

0.000 

0.000 

4 

OLD  PRO  SHOP  0.000 

0.000 

0.000 

0.000 

i 

NEW  PRO  SHOP  0.000 

0.000 

0.000 

0.000 

6 

LOUNGE  0.000 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave.  0.000 

0.000 

0.000 

0.000 

7 

TOILETS,  LOCKERS  0.000 

0.000 

0.000 

0.000 

Zone 

3  Total/Ave.  0.000 

0.000 

0.000 

0.000 

System 

2  Total/Ave.  0.000 

0.000 

0.000 

0.000 

1 

LOCKER  &  MAINTNC  0.000 

0.000 

0.000 

0.000 

2 

CART  MAINTENANCE  0.000 

0.000 

0.000 

0.000 

3 

LOCKER  ROOM  0.275 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave.  0.275 

0.000 

0.000 

0.000 

9 

STAIRS  0.000 

0.000 

0.000 

0.000 

Zone 

5  Total/Ave.  0.000 

0.000 

0.000 

0.000 

System 

3  Total/Ave.  0.275 

0.000 

0.000 

0.000 

Building  0.275 

0.000 

0.000 

0.000 

Summr 

Wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.810 

0.837 

0.055 

0.317 

21.8 

4.37 

0.037 

0.810 

0.837 

0.056 

0.000 

45.9 

9.38 

0.038 

0.956 

0.995 

0.057 

0.000 

42.7 

12.41 

0.038 

0.921 

0.957 

0.056 

0.317 

40.0 

10.26 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

0.038 

0.921 

0.957 

0.056 

0.317 

38.4 

9.81 

0.000 

0.810 

0.837 

0.055 

0.317 

21.8 

4.37 

0.037 

0.810 

0.837 

0.056 

0.000 

45.9 

9.38 

0.038 

0.956 

0.995 

0.057 

0.000 

42.7 

12.41 

0.038 

0.921 

0.957 

0.056 

0.317 

40.0 

10.26 

0.032 

0.810 

0.837 

0.057 

0.000 

55.7 

11.91 

0.032 

0.810 

0.837 

0.057 

0.000 

55.7 

11.91 

0.036 

0.908 

0.943 

0.057 

0.317 

44.0 

10.67 

0.000 

0.810 

0.837 

0.057 

0.000 

38.2 

7.65 

0.037 

0.810 

0.837 

0.331 

0.000 

43.2 

8.83 

0.000 

0.810 

0.837 

0.057 

0.000 

39.7 

7.93 

0.037 

0.810 

0.837 

0.175 

0.000 

40.7 

8.21 

0.032 

0.000 

0.000 

0.000 

0.000 

22.5 

5.28 

0.032 

0.000 

0.000 

0.000 

0.000 

22.5 

5.28 

0.037 

0.810 

0.837 

0.175 

0.000 

39.5 

8.03 

0.037 

0.909 

0.944 

0.088 

0.317 

40.9 

9.56 

I 

I 


i 

! 
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BUILDING  AREAS  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 

- 7 .  BUILDING  AREAS . . 


Trane  Air  Conditioning  Economics 

By:  Tfane  Customer  Direct  Service  Network 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Nindow 

Nifl 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/N1 

Area 

Number  Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(») 

(sqft) 

4  OLD  PRO  SHOP 

1 

1 

389 

389 

0 

0 

0 

0 

0 

16 

17 

78 

5  NEH  PRO  SHOP 

1 

1 

600 

600 

0 

0 

0 

0 

600 

81 

23 

274 

6  LOUNGE 

1 

1 

1,308 

1,308 

0 

0 

0 

0 

1,312 

307 

30 

733 

Zone 

2  Total/Ave. 

2,297 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

8  OFFICE 

1 

1 

145 

145 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

4  Total/Ave. 

145 

0 

0 

0 

0 

0 

0 

0 

0 

System  1  Total/Ave. 

2,442 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

i 

1  OLD  PRO  SHOP 

1 

1 

389 

389 

0 

0 

0 

0 

0 

16 

17 

78 

i 

)  NEW  PRO  SHOP 

1 

1 

600 

600 

0 

0 

0 

0 

600 

81 

23 

274 

( 

i  LOUNGE 

1 

1 

1,308 

1,308 

0 

0 

0 

0 

1,312 

307 

30 

733 

Zone 

2  Total/Ave. 

2,297 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

'  TOILETS,  LOCKERS 

1 

1 

775 

775 

0 

0 

0 

0 

775 

53 

8 

635 

Zone 

3  Total/Ave. 

775 

0 

0 

0 

0 

775 

53 

8 

635 

Systei 

1  2  Total/Ave. 

3,072 

0 

0 

0 

0 

2,687 

457 

21 

1,720 

j 

j  LOCKER  4  MAINTNC 

1 

1 

736 

736 

0 

0 

0 

0 

0 

.14 

3 

454 

j 

1  CART  MAINTENANCE 

1 

1 

1,000 

1,000 

0 

0 

0 

0 

1,000 

17 

4 

431 

f  LOCKER  ROOM 

1 

1 

714 

714 

374 

0 

0 

0 

0 

14 

11 

114 

Zone 

1  1  Total/Ave. 

2,450 

374 

0 

0 

0 

1,000 

45 

4 

998 

\  STAIRS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

0 

0 

0 

Zone 

‘  5  Total/Ave. 

169 

0 

0 

0 

0 

169 

0 

0 

0 

Systeo 

f  3  Total/Ave. 

2,619 

374 

0 

0 

0 

1,169 

45 

4 

998 

Building 

8,133 

374 

0 

0 

0 

5,768 

906 

19 

3,803 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
NALL  i  ROOF  INSULATION 


ASHRAE  90  ANALYSIS 


OveraH  Roof  U-Value  = 
Overall  Nall  U-Value  = 
Overall  Building  U-Value  = 


0.037  (8tu/Hr/Sq  Ft/F) 
0.246  (Btu/Hr/Sq  Ft/F) 
0.131  (Btu/Hr/Sq  Ft/F) 


I 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  1.45  (Btu/Hr/Sq  Ft) 

Nall  Overall  Thermal  Transfer  Value  (OTTVw)  :  24.62  (Btu/Hr/Sq  Ft) 
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SYSTEli  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


Trane  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 


S  Y  S  T  E  M  LOAD  PROFILE 


System  Totals 


Percent 

— —  Cooling  Load 

— 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(t) 

(Btuh) 

{?!) 

(Cfm) 

W 

(Cfm) 

{%) 

0 

-  5 

0.3 

66 

1,310 

-19,666 

12 

303 

322.4 

0 

0 

0.0 

0 

0 

5 

-  10 

0.6 

1 

15 

-39,332 

24 

586 

644.9 

0 

0 

0.0 

0 

0 

10 

-  15 

1.0 

2 

34 

-58,997 

22 

549 

967.3 

0 

0 

0.0 

0 

0 

15 

-  20 

1.3 

1 

15 

-78,663 

6 

155 

1,289.8 

0 

0 

0.0 

0 

0 

20 

-  25 

1.6 

1 

16 

-98,329 

3 

63 

1,612.2 

0 

0 

0.0 

0 

0 

25 

-  30 

1,9 

1 

15 

-117,995 

4 

100 

1,934.6 

0 

0 

0.0 

0 

0 

30 

-  ,35 

2.3 

2 

31 

-137,660 

4 

87 

2,257.1 

0 

0 

0.0 

0 

0 

35 

-  '40 

2.6 

i 

15 

-157,326 

1 

31 

2,579.5 

0 

0 

0.0 

0 

0 

40 

-  45 

2.9 

8 

150 

-176,992 

2 

60 

2,902.0 

0 

0 

0.0 

0 

0 

45 

-  50 

3.2 

5 

109 

-196,658 

2 

45 

3,224.4 

72 

5,088 

0.0 

0 

0 

50 

-  55 

3.5 

5 

93 

-216,324 

4 

95 

3,546.8 

28 

1,989 

0.0 

0 

0 

55 

-  60 

3.9 

3 

62 

-235,989 

16 

403 

3,869.3 

0 

0 

0.0 

0 

0 

60 

-  65 

4.2 

2 

31 

-255,655 

0 

0 

4,191.7 

0 

0 

0.0 

0 

0 

65 

-  70 

4.5 

5 

93 

-275,321 

0 

0 

4,514.2 

0 

0 

0.0 

0 

0 

70 

-  ;75 

4.8 

0 

0 

-294,987 

0 

0 

4,836.6 

0 

0 

0.0 

0 

0 

75 

-  '80 

5.2 

0 

0 

-314,653 

0 

0 

5,159.0 

0 

0 

0.0 

0 

0 

80 

-  .85 

5.5 

0 

0 

-334,318 

0 

0 

5,481.5 

0 

0 

0.0 

0 

0 

85 

-  '90 

5.8 

0 

0 

-353,984 

0 

0 

5,803.9 

0 

0 

0.0 

0 

0 

90 

-  95 

6.1 

0 

0 

-373,650 

0 

0 

6,126.4 

0 

0 

0.0 

0 

0 

95 

-  100 

6.4 

0 

0 

-393,316 

0 

0 

6,448.8 

0 

0 

0.0 

0 

0 

Hours  !off 

0.0 

0 

6,771 

0 

0 

6,283 

0.0 

0 

1,683 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 

By;  Trane  Custoeer  Direct  Service  Network 
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BUILDING  TEHPERATURE  PROFILES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


BUILDING  T  E 


Temperature 

Range 

2  4 

2 

3 

1 

5 

(F) 

Max.  Temp. 

BO. 4  316.5  106.1 

111.2 

104.9 

166.5 

Mo. /Hr. 

7  23  12  24 

8  19 

8  19 

8  19 

9  19 

Day  Type 

1  5 

1 

1 

1 

1 

Above 

100 

0  8,052 

1,296 

2,388 

1,404 

3,125 

95  - 

100 

0 

28 

1,205 

540 

1,368 

67 

90  - 

95 

0 

116 

418 

40 

248 

156 

85  - 

90 

0 

104 

255 

184 

176 

108 

80,- 

85 

15 

205 

282 

250 

278 

216 

75'- 

80 

2,794 

136 

216 

304 

198 

0 

70  - 

75 

837 

119 

0 

289 

0 

0 

65  - 

70 

26 

0 

2,252 

2,310 

2,777 

5,088 

60  - 

65 

401 

0 

1,240 

1,384 

1,771 

0 

55  - 

60 

956 

0 

753 

803 

540 

0 

50  - 

55 

693 

0 

843 

268 

0 

0 

Below  50 

3,038 

0 

0 

0 

0 

0 

Min.  Temp. 

31.2 

68.0 

54.9 

55.0 

57.2 

67.6 

Mo. /Hr. 

2  8 

1  1 

1  24 

1  5 

2  7 

1  6 

Day  Type 

5 

1 

1 

2 

1 

1 

I 


i 


j 

i 


H  P  E  R  A  T  U  R  E  PROFILES 

. Zone  Number . . 

.  Number  of  Hours  . 


Trane' Air  Conditioning  Econoaics 

By:  Trane  Customer  Direct  Service  Network 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 

- — - . - . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

* 

Off  Peak 

On  Peak 

OIL 

Month 

(kWh) 

(kW) 

(Therm) 

Jan 

3,038 

10 

596 

Feb 

2,777 

10 

609 

March 

2,893 

10 

401 

April 

2,624 

10 

197 

May 

4,247 

17 

0 

June 

4,690 

18 

0 

July 

5,804 

18 

0 

Aug 

4,865 

18 

0 

Sept 

4,110 

17 

0 

Oct  , 

2,639 

10 

131 

Nov  ' 

2,678 

10 

264 

Dec 

2,985 

10 

491 

Total 

43,350 

18 

2,689 

Building  Energy  Consumption  :  51,257  (Btu/Sq  Ft/Year)  Floor  Area  :  8,133  (Sq  Ft) 

Source  Energy  Consumption  :  89,386  (Btu/Sq  Ft/Year) 


i 

I 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

—  Jlonthly  Consumption  ■ 

Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2458 

2220 

2458 

2379 

3971 

3843 

3971 

3971 

3843 

2458 

2379 

2458 

36,409 

PK 

9.1 

9.1 

9.1 

9.1 

12.2 

12.2 

12.2 

12.2 

12.2 

9.1 

9.1 

9.1 

12.2 

1 

RISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

2 

RISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

RISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

RISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

RISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

0.0 

0.0 

0.0 

.  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

tllSC  LD 

P  CHILL 

0 

0 

0 

0 

0 

■  0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ116i 

AIR-CLD  CONO  COMP  <15  TONS 

^LEC 

fjK 

0 

0 

0 

0 

39 

564 

1436 

600 

38 

0 

0 

0 

2,677 

0.0 

0.0 

0.0 

0.0 

4.2 

4.4 

4.5 

4.4 

4.2 

0.0 

0.0 

0.0 

4.5 

1 

^Q5200 

CONDENSER  FANS 

^LEC 

0 

0 

0 

0 

3 

58 

146 

61 

3 

0 

0 

0 

271 

pK 

0.0 

0.0 

0.0 

0.0 

0.1 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.4 

1 

1 

EQ5303 

CONTROLS 

HEC 

0 

0 

0 

0 

121 

117 

140 

121 

117 

0 

0 

0 

615 

fiK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

112 

108 

112 

112 

108 

0 

0 

0 

.  553 

I^K 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ2005 

OIL  FIRE  TUBE  HOT  WATER 

diL 

596 

609 

401 

197 

0 

0 

0 

0 

0 

131 

264 

491 

2,689 

PK 

2.8 

2.8 

2.8 

2.8 

0.0 

0.0 

0.0 

0.0 

0.0 

2.6 

2.8 

2.8 

2.8 

1 

i 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  *  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


ELEC 

84 

80  63  35 

0 

0 

0 

0 

0 

26 

43 

76 

408 

PK 

0.2 

0.2  0.2  0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

EQ5240 

ELEC 

117 

BOILER  FORCED  IFRAFT  FAN 

112  88  49  .0 

0 

0 

0 

0 

37 

60 

106 

569 

PK 

0.2 

0.2  0.2  0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

EQ5307 

ELEC 

248 

BOILER  CONTROLS 

238  186  105 

0 

0 

0 

0 

0 

78 

128 

226 

1,208 

PK 

0.5 

0.5  0.5  0.5 

0.0 

•  0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

EQ5040 

ELEC 

131 

FUEL  OIL  PUMP  C.V. 

126  98  56 

0 

0 

0 

0 

0 

41 

68 

119 

639 

PK 

0.3 

0.3  0.3  0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 
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UTILITY  PEAK  CHECKSUHS  -  ALTERNATIVE  2 
HALL  &  ROOF  INSULATION 

. UTILITY  PEAK  C  H  E  C 

Utility  ELECTRIC  DEHANO 

Peak  Value  17.7  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 

Eqp.  '  Utility 

Ref.  Equipment  Demand 

Hum.  Code  Name  Equipment  Description  (kN) 


Cooling  Equipment 

1  EQ1161  AIR-CLD  COND  COMP  <15  TONS  5.2 

I 

Sub  Total  5.2 
Sub  Total  0.0 
Air  Moving  Equipment 

1  SUMMATION  Of  FAN  ELECTRICAL  DEMAND  0.3 
Sub  Total  0.3 
Sub  Total  0.0 
Miscellaneous 

Lights  12.2 
Base  Utilities  0.0 
Misc  Equipment  0.0 
Sub  Total  12.2 


Grand 'Total  17.7 


! 

I 

I 


K  S  U  M  S 


Percnt 
Of  Tot 
(%) 

29.54 

29.54 

0.00 

1.57 

1.57 

0.00 

68.89 

0.00 

0.00 

68.89 

100.00 
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tttnnnnnnnttntnttnuttnnnnnnunnnntnntnntunmnnt 

unttttnnn**tttntttutttttunntnntnutun*nn*n*%*ntn*tttnttt 


tt 

u 

n 

TRACE 

6  0  0 

ANALYSIS 

tt 

n 

tt 

tt 

by 

u 

tt 

tt 

tnnnttttnttttttttttnttttntnnnnutnttnnntnnnntnuntntitn 

ttttuttuuttttutttntttnntnnniinnnnnntnnntutnttunttnnt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTHENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  901 


,  Weather  File  Code: 

'  Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

'  Summer  Clearness  Number: 

Winter  Clearness  Number: 

:  Summer  Design  Dry  Bulb: 

'  Summer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb: 

I  Summer  Ground  Relectance: 

!  Winter  Ground  Relectance: 

j  Air  Density: 
i  Air  Specific  Heat: 

Density-Specific  Heat  Prod: 
:  Latent  Heat  factor: 

I  Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742 

(Lbm/cuft)  ■ 

0.2444 

(8tu/lbm/F) 

1.0882 

(Btu-min./hr/cuft/F) 

4,790.2 

(Btu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run:  11:53:51  1/17/94 

Dataset  Name:  C8901  .TM 


i 

! 
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•AIRFLOW  -  ALTERNATIVE  3 
DOUBLE  GLAZED  WINDOWS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


• —  Main 

Outside 

Cooling 

Heating 

System  System 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfffl) 

(Cfm) 

(Cfm) 

1  SZ 

0 

3,248 

3,248 

2  RAD 

0 

0 

0 

3  UH 

0 

0 

3,201 

Totals 

0 

3,248 

6,449 

CAPACITY  -  ALTERNATIVE  3 
DOUBLE  GLAZED  WINDOWS 


t 


Auxil. 

Room 

Return 

Exhaust 

Supply 

Exhaust 

Airflow 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

4,427 

1,179 

0 

0 

0 

1,441 

0 

0 

0 

936 

0 

0 

4,427 

3,557 

0 

0 

SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling 


Heating 


! 

Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ 

7.2 

0.0 

0.0 

7.2 

-162,044 

0 

0 

0 

0 

0 

-162,044 

? 

RAD 

0.0 

0.0 

0.0 

0.0 

-159,424 

0 

0 

0 

0 

0 

-159,424 

UH 

0.0 

0.0 

0.0 

0.0 

-89,278 

0 

0 

0 

0 

0 

-89,278 

Total! 

7.2 

0.0 

0.0 

7.2 

-410,745 

0 

0 

0 

0 

0 

-410,745 

The  building  peaked  at  hour  15  month  7  with  a  capacity  of  7.2  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  3 
DOUBLE  GLAZED  WINDOWS 


ENGINEERING  CHECKS 


Percent  . Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

.  Sq  Ft 

Sq  Ft 

i 

Main 

SZ 

0.00 

1.33 

451.3 

339.3 

35.36 

1.33 

-66.36 

2,442 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-51.90 

3,072 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

1.22 

-34.09 

2,619 

I 
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System 


-  SINGLE  ZONE 


ntnnnmmmnmn  COOLING  COIL  PEAK  tmmmnnnnnnnntnnt  CLG  SPACE  PEAK  nttntnnt  HEATING  COIL  PEAK  tttttn* 


Peaked  at  Time  "> 
Outside  Air  "> 


Mo/Hr:  7/15 

0A0B/W8/HR:  91/  73/  98,0 


Mo/Hr:  13/  1 
0AD6;  4 


Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(») 

* 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

6,983 

0 

6,983 

8.09 

t 

11,443 

17.95 

t 

-14,585 

-14,585 

9.12 

Glass  Solar 

8,427 

0 

8,427 

9.76 

t 

10,885 

17.07 

t 

0 

0 

0.00 

Glass  Cond 

1,580 

0 

1,580 

1.83 

t 

1,618 

2.54 

t 

-7,855 

-7,855 

4.91 

Wall  Cond 

6,730 

27 

6,756 

7.82 

t 

10,410 

16.33 

t 

-20,341 

-20,455 

12.79 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

46,260 

46,260 

53.57 

t 

18,558 

29.11 

t 

-82,135 

-82,135 

51.37 

Sub  Total^o 

69,979 

27 

70,005 

81.07 

t 

52,914 

82.99 

t 

-124,916 

-125,029 

78.19 

Internal  Loads 

t 

t 

Lignts 

11,334 

0 

11,334 

13.12 

t 

8,954 

14.04 

t 

0 

0 

0.00 

People 

4,560 

4,560 

5.28 

t 

1,791 

2.81 

t 

0 

0 

0.00 

Mist 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Subifotal—) 

15,893 

0 

0 

15,893 

18.40 

t 

10,745 

16.85 

t 

0 

0 

0.00 

Ceiling  Load 

222 

-222 

0 

0.00 

t 

108 

0.17 

t 

-467 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

462 

0.53 

% 

0.00 

t 

0 

0.00 

Ret.  Tan  Heat 

0 

0 

0.00 

* 

0.00 

t 

0 

0.00 

Ouct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Siring 

-6 

-6 

-0.01 

t 

-6 

-0.01 

t 

-34,866 

-34,866 

21.81 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Termiiial  Bypass 

0 

0 

0 

0.00 

* 

t 

0.00 

t 

t 

0 

0.00 

Grand  llotal") 

86,088 

-195 

0 

86,354 

100.00 

t 

63,760 

100.00 

* 

-160, 248 

-159,895 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  OB/WB/HR 


Leaving  OB/WB/HR  Gross  Total 


-AREAS . 

Glass  (sfj  (I) 


1 

(Tons) 

(Hbh)  (Mbh) 

(cfm) 

.  Oeg  F 

Oeg  F  Grains 

Deg  F 

Oeg  F  Grains 

Floor 

2,442 

Main  Clg 

7.2 

86.4 

57.6 

3,248 

75.2 

63.9  73.1 

56.8 

55.1  63.6 

Part 

0 

Aux  Cig 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Veijt 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

1,912 

0 

0 

Totals' 

7.2 

86.4 

Nall 

1,489 

404 

27 

uTATTkir^  rnri  cri  cPTTnw 

.ATOri nuc 

—  rMnTMPPDTNC  rHPrKq  — 

— TFMOFRflTlIRPS  iFl  — 

^  ncfllirlo  tUiL  ocLttliUM 

.HlKrLUnu 

b  11  VJ.fc  11  bw  11 A 

1  Wl  II  V  1*1  1 

1 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  DA 

0.0 

Type 

Clg 

Htg 

(Hbh) 

(cfra) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

1.33 

SADB 

57.0 

113.3 

Nain  Htg 

-162.0 

3,248 

67.5 

113.3 

Infil 

1,179 

1,179 

Clg  Cfm/Ton 

451.32 

Plenum 

76.8 

64.2 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

3,248 

3,248 

Clg  Sqft/Ton 

339.35 

Return 

75.2 

67.5 

Preheat 

-0.0 

3,248 

67.5 

56.8 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

35.36 

Ret/OA 

75.2 

67.5 

Reheat  ^ 

0.0 

0 

0.0 

0.0 

Return 

3,248 

3,248 

No.  People 

8 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1,33 

Fn  81dTD 

0.0 

0.0 

Total 

-162.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-66.36 

Fn  Frict 

0.1 

0.0 
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System  2  Block  RAD  -  RADIATION 

nnmnmtnnnumt  COOLING  COIL  PEAK  mnnmnmnuutnmtwt  CLG  SPACE  PEAK  mnmnn  HEATING  COIL  PEAK  mttttt 
Peaked  at  Time  =:>  Ho/Hr:  0/0  *  Mo/Hr;  0/0  *  Ho/Hr:  13/  1 


Outside  Air  :=> 

0ADB/H8/HR: 

0/  0/  0.0 

t 

t 

DADS; 

0  t 

t 

0AD8;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

;.FLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

(»)  * 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-17,425 

-17,425 

10.93 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-8,887 

-8,887 

5.57 

Hall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-32,718 

-32,756 

20.55 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-100,356 

-100,356 

62.95 

Sub  Total::> 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-159,387 

-159,424 

100.00 

Internal  Loads 

t 

t 

Liglits 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

MisG 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub'Total::> 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-5,443 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

% 

0.00  * 

0 

0.00 

Ret.  Ian  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhauk  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

* 

0.00  * 

0 

0.00 

Grand  llotal::) 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-164,830 

-159,424 

100.00 

F'nni  Tkir'  ^nri  cn  r/^TTnu. 

- - lUULlNo  tUIL  otLtlliUN 

Rnunu 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/HB/HR 

Leaving  DB/HB/HR 

Gross  Total 

Glass  (sf) 

(^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

.  Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

3,072 

Hain  CIg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  cig  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Ve;|t  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Roof 

2,687 

0  0 

Totals  0.0 

0.0 

Hall 

2, 

,177  457  21 

-ATOri  niilC  / 

— cw^TMcroTur  rurrvc,- 

.-TCMOCDATtlOCO 

>HXKrLUno  yCTlH/ 

tnulnttKirUa  l/ntCAg 

ItnrtnHIUKCg 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type  Clg 

Htg 

;  (Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfffl/Sqft 

0.00 

SAD8  0.0 

68.1 

Hain  Htg  -159.4 

0 

0.0 

0.0 

Infil 

0 

1,441 

Clg  Cfm/Ton 

0.00 

Plenum  0.0 

23.8 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

0 

0 

No. 

People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

fn  BldTO  0.0 

0.0 

Total  -159.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-51.90 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 
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System  3  Block  UH  -  UNIT  HEATERS 

ntmntntmmttmn  COOLING  COIL  PEAK  mtnmmtnmuntmmm  CLG  SPACE  PEAK  mnmmt  HEATING  COIL  PEAK  ****ttn 


Peaked  at  Time  —> 

Mo/Hr:  0/  0 

* 

Mo/Hr:  0/  0 

t 

Ho/Hr:  13/  1 

Outside  Air 

OADB/NB/HR; 

0/  0/  0.0 

t 

% 

0AD8: 

0 

t 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

% 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh)  (%) 

t 

(Btuh) 

(») 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0  0.00 

t 

0 

0.00 

t 

-3,002 

-3,002 

3.36 

Glass  Solar 

0 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0  0.00 

t 

0 

0.00 

* 

-871 

-871 

0.98 

Nall  Cond 

0 

0 

0  0.00 

t 

0 

0.00 

t 

■20,183 

-20,183 

22.61 

Partition 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0  0.00 

t 

0 

0.00 

t 

•65,222 

-65,222 

73.06 

Sub  Total") 

0 

0 

0  0.00 

t 

0 

0.00 

t 

-89,278 

-89,278 

100.00 

Internal  Loads 

t 

t 

Lignts 

0 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Hist 

0 

0 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Subilotal") 

0 

0 

0 

0  0.00 

t 

0 

0,00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0  0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

0  0.00 

t 

0.00 

t 

0 

0.00 

Ret.  fan  Heat 

0 

0  0.00 

t 

0.00 

t 

0 

0.00 

Duct  Meat  Pkup 

0 

0  0.00 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0  0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0  0.00 

t 

0.00 

t 

0 

0.00 

Termiiial  Bypass 

0 

0 

0  0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total") 

0 

0 

Artn  r 

0 

Y  11 A  An  T  1  A  r  1 

r^T  T  nil 

0  0.00 

t 

0 

0.00 

t 

■89,278 

-89,278 

100,00 

- l^UULirUa  UUiL  DLLLl^llUn 

nnuH  J 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/NB/HR 

Gross  Total 

Glass  (sf)  (t) 

(Tons) 

(«bh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

2,619 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

Part 

374 

Aux  clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Veijt  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

Roof 

1, 

,169 

0  0 

Totals'  0.0 

0,0 

Nall 

1, 

,043 

45  4 

—HEATING  COIL  SELECTION 

rAIRFLOWS  (cfm) 

--ENGINEERING  C 

HECKS- 

-TEMPERATURES  (f)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

i 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfffl/Sqft 

0.00 

SADB 

0.0 

93.6 

Main  Htg 

-89.3 

3,201 

68.0 

93.6 

Infil 

0 

936 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

3,201 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

3,201 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.22 

Fn  BldTD 

0.0 

0.0 

Total 

-89.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-34.09 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Tfane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  3 
DOUBLE  GLAZED  NINDONS 


BUILDING  U-VALUES 


Room  U-Values 
(Btu/hr/sqft/F) 


Room 

Number  Description 

4  OLD  PRO  SHOP 

5  NEN  PRO  SHOP 

6  LOUNGE 

Zone  2  Total/Ave. 
8  OFFICE 

Zone  4  Total/Ave. 
System  1  Total/Ave. 
OLD  PRO  SHOP 
NEN  PRO  SHOP 
6  LOUNGE 

Zone  !  2  Total/Ave. 

i  TOILETS,  LOCKERS 
Zone  I  3  Total/Ave. 
System  2  Total/Ave. 
LOCKER  &  HAINTNC 
CART  MAINTENANCE 
3  LOCKER  ROOM 
Zone  j  1  Total/Ave. 
\  STAIRS 

Zone  '  5  Total/Ave. 

System  3  Total/Ave. 
Building 

I 

I 

I 

! 


Summr 

Nintr 

Part. 

ExFlr 

Skylt 

Skylt 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.275 

0.000 

0.000 

0.000 

0.275 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.275 

0.000 

0.000 

0.000 

0.275 

0.000 

0.000 

0.000 

Summr 

Nintr 

Roof 

Nindo 

Nindo 

Nall 

0.000 

0.300 

0.304 

0.268 

0.037 

0.300 

0.304 

0.288 

0.157 

0.300 

0.304 

0.300 

0.119 

0.300 

0.304 

0.295 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.119 

0.300 

0.304 

0.295 

0.000 

0.300 

0.304 

0.268 

0.037 

0.300 

0.304 

0.288 

0.157 

0.300 

0.304 

0.300 

0.119 

0.300 

0.304 

0.295 

0.057 

0.300 

0.304 

0.304 

0.057 

0.300 

0.304 

0.304 

0.101 

0.300 

0.304 

0.298 

0.000 

0.300 

0.304 

0.304 

0.037 

0.300 

0.304 

0.331 

0.000 

0.300 

0.304 

0.304 

0.037 

0.300 

0.304 

0.316 

0.057 

0.000 

0.000 

0.000 

0.057 

0.000 

0.000 

0.000 

0.040 

0.300 

0.304 

0.316 

0.095 

0.300 

0.304 

0.302 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.317 

21.3 

4.27 

0.000 

44.8 

9.15 

0.000 

39.4 

11.59 

0.317 

37.7 

9.72 

0.000 

13.3 

2.67 

0.000 

13.3 

2.67 

0.317 

36.3 

9.30 

0.317 

21.3 

4.27 

0.000 

44.8 

9.15 

0.000 

39.4 

11.59 

0.317 

37.7 

9.72 

0.000 

53.0 

11.38 

0.000 

53.0 

11.38 

0.317 

41.6 

10.13 

0.000 

36.7 

7.35 

0.000 

43.2 

8.83 

0.000 

39.3 

7.86 

0.000 

40.1 

8.10 

0.000 

21.9 

5.15 

0.000 

21.9 

5.15 

0.000 

38.9 

7.91 

0.317 

39.1 

9.17 
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BUILDING  AREAS  -  ALTERNATIVE  3 
DOUBLE  GLAZED  NINDOHS 

. . .  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Hall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

m 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

W 

(sqft) 

4 

OLD  PRO  SHOP 

1 

1 

389 

389 

0 

0 

0 

0 

0 

16 

17 

78 

5 

NEW  PRO  SHOP 

1 

1 

600 

600 

0 

0 

0 

0 

600 

81 

23 

274 

6 

LOUNGE 

1 

1 

1,308 

1,308 

0 

0 

0 

0 

1,312 

307 

30 

733 

Zone 

2  Total/Ave. 

2,297 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

8 

OFFICE 

1 

1 

145 

145 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

4  Total/Ave. 

145 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

2,442 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

4 

OLD  PRO  SHOP 

1 

1 

389 

389 

0 

0 

0 

0 

0 

16 

17 

78 

5 

NEW  PRO  SHOP 

1 

1 

600 

600 

0 

0 

0 

0 

600 

81 

23 

274 

6 

LOUNGE 

1 

1 

1,308 

1,308 

0 

0 

0 

0 

1,312 

307 

30 

733 

Zone  1 

2  Total/Ave. 

2,297 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

i 

TOILETS,  LOCKERS 

1 

1 

775 

775 

0 

0 

0 

0 

775 

53 

8 

635 

Zone  1 

3  Total/Ave. 

775 

0 

0 

0 

0 

775 

53 

8 

635 

System 

2  Total/Ave. 

3,072 

0 

0 

0 

0 

2,687 

457 

21 

1,720 

i 

LOCKER  &  HAINTNC 

1 

1 

736 

736 

0 

0 

0 

0 

0 

.14 

3 

454 

2 

CART  MAINTENANCE 

1 

1 

1,000 

1,000 

0 

0 

0 

0 

1,000 

17 

4 

431 

3 

LOCKER  ROOM 

1 

1 

714 

714 

374 

0 

0 

0 

0 

14 

11 

114 

Zone  1 

1  Total/Ave. 

2,450 

374 

0 

0 

0 

1,000 

45 

4 

998 

i 

STAIRS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

0 

0 

0 

Zone  : 

5  Total/Ave. 

169 

0 

0 

0 

0 

169 

0 

0 

0 

System 

3  Total/Ave. 

2,619 

374 

0 

0 

0 

1,169 

45 

4 

998 

Building 

8,133 

374 

0 

0 

0 

5,768 

906 

19 

3,803 

1 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
DOUBL^  GLAZED  NINDOWS 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.095  (8tu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  =  0.302  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.188  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  5.77  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  ^  23.77  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
DOUBLE  GLAZED  HINDONS 


Trane^Air  Conditioning  Econoiaics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load  — 

-  Heating  Load 

— -  Cooling  Airflow 

. 

■—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

W 

(Btuh) 

W 

(Cfm) 

(^) 

(Cfm) 

(^) 

0  - 

5 

0.4 

58 

1,159 

-20,537 

14 

330 

322.4 

0 

0 

0.0 

0 

0 

5  - 

10 

0.7 

3 

60 

-41,075 

19 

463 

644.9 

0 

0 

0.0 

0 

0 

10  - 

15 

1.1 

2 

49 

-61,612 

26 

630 

967.3 

0 

0 

0.0 

0 

0 

15  - 

20 

1.4 

3 

54 

-82,149 

5 

119 

1,289.8 

0 

0 

0.0 

0 

0 

20  - 

25 

1.8 

2 

31 

-102,686 

4 

87 

1,612.2 

0 

0 

0.0 

0 

0 

25  - 

30 

2.2 

2 

37 

-123,224 

4 

106 

1,934.6 

0 

0 

0.0 

0 

0 

30  -  I 

35 

2.5 

2 

31 

-143,761 

2 

59 

2,257.1 

0 

0 

0.0 

0 

0 

35  ~  * 

40 

2.9 

0 

0 

-164,298 

2 

44 

2,579.5 

0 

0 

0.0 

0 

0 

40  - 

45 

3.2 

3 

61 

-184,835 

1 

31 

2,902.0 

0 

0 

0.0 

0 

0 

45  - 

50 

3.6 

12 

229 

-205,373 

1 

31 

3,224.4 

72 

5,088 

0.0 

0 

0 

50  - 

55 

4.0 

3 

61 

-225,910 

3 

61 

3,546.8 

28 

1,989 

0.0 

0 

0 

55  - 

60 

4.3 

3 

62 

-246,447 

2 

59 

3,869.3 

0 

0 

0.0 

0 

0 

60  - 

65 

4.7 

6 

124 

-266,985 

15 

361 

4,191.7 

0 

0 

0.0 

0 

0 

65  - 

70 

5.0 

2 

31 

-287,522 

0 

0 

4,514.2 

0 

0 

0.0 

.  0 

0 

70  - 

75 

5.4 

0 

0 

-308,059 

0' 

0 

4,836.6 

0 

0 

0.0 

0 

0 

75  - 

80 

5.8 

0 

0 

-328,596 

0 

0 

5,159.0 

0 

0 

0.0 

0 

0 

80  - 

[85 

6.1 

0 

0 

-349,134 

0 

0 

5,481.5 

0 

0 

0.0 

0 

0 

85  - 

I90 

6.5 

0 

0 

-369,671 

0 

0 

5,803.9 

0 

0 

0.0 

0 

0 

90  - 

95 

6.8 

0 

0 

-390,208 

0 

0 

6,126.4 

0 

0 

0.0 

0 

0 

95  -  ] 

00 

7.2 

0 

0 

-410,745 

0 

0 

6,448.8 

0 

0 

0.0. 

0 

0 

Hours 

Off 

0.0 

0 

6,771 

0 

0 

6,379 

0.0 

0 

1,683 

0.0 

0 

8,760 

I 


Trane. Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  35 


•BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
DOUBLE  GLAZED  HINDOMS 

- 7 . . BUILDING  TEMPERATURE  PROFILES 


Temperature  - Zone  Number  * 

Range  2  4  2  3  1  5 

(F) 

Max.  Temp.  81.7  316.5  108.3  101.2  102.2  141.3 

Mo. /Hr.  7  24  12  24  8  21  8  20  8  19  8  19 

Day  Type  151111 

.  Number  of  Hours 

0  8,052  1,698  90  438  3,089 

0  28  954  1,113  1,496  99 

0  116  364  1,249  948  196 

0  104  352  526  346  90 

91  205  304  568  318  198 

2,836  136  0  126  126  0 

745  119  0  34  0  0 

34  0  2,481  2,560  2,810  5,088 

713  0  1,106  1,313  1,707  0 

859  0  705  696  571  0 

619  0  796  485  0  0 

2,863  00000 

32.3  68.0  54.9  55.0  57.2  67.3 

2  9  1  1  1  6  1  8  2  7  1  6 

5  11111 


Above  100 
95  -  100 
90  -  95 
85  -  90 
801-  85 
75^-  80 
70|-  75 
651-  70 
60'-  65 
55|-  60 
50  -  55 
Below  50 


Min. 'Temp. 
Mo. /Hr. 
Day  Type 


I 


TraneiAir  Conditioning  Economics 
By:  Trane  Customer  Direct  Service  Network 

MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
DOUBLE  GLAZED  HINDOHS 

. . . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

Month 

(kNh) 

(kM) 

(Therm) 

Jan 

3,035 

10 

600 

Feb 

2,757 

10 

600 

March 

2,844 

10 

387 

April 

2,630 

10 

185 

May 

4,274 

17 

0 

June 

4,869 

18 

0 

July 

6,041 

18 

0 

Aug 

5,051 

18 

.  0 

Sept 

4,155 

17 

0 

Oct 

1  2,644 

10 

130 

Nov 

'  2,630 

10 

261 

Dec 

2,998 

10 

495 

Total 

43,928 

18 

2,658 

Buildijng  Energy  Consumption  ;  51,110  (8tu/Sq  Ft/Year)  floor  Area  :  8,133  (Sq  Ft) 

Source  Energy  Consumption  =  89,704  (Btu/Sq  Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
DOUBLE  GLAZED  HINDOHS 

. . .  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2458 

2220 

2458 

2379 

3971 

3843 

3971 

3971 

3843 

2458 

2379 

2458 

36,409 

PK 

9.1 

9.1 

9.1 

9.1 

12.2 

■12.2 

12.2 

12.2 

12.2 

9.1 

9.1 

9.1 

12.2 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

ijllSC  LD 

ijllL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ijx 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

1^  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ik 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

llisc  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

.0.0 

0.0 

6 

tiiSC  LD 

If  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

l|K 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR-CLD  COND 

COMP  <15  TONS 

^LEC 

0 

0 

0 

0 

64 

718 

1643 

760 

79 

0 

0 

0 

3,265 

Ik 

0.0 

0.0 

0.0 

0.0 

4.2 

4.4 

4.5 

4.4 

4.2 

0.0 

0.0 

0.0 

4.5 

1 

EQ5200 

CONDENSER  FANS 

tLEC 

0 

0 

0 

0 

6 

74 

166 

78 

8 

0 

0 

0 

331 

PK 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.4 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

121 

126 

149 

130 

117 

0 

0 

0 

643 

|k 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

^04003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

112 

108 

112 

112 

108 

0 

0 

0 

553 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ2005 

OIL 

FIRE  TUBE  HOT  HATER 

qiL 

600 

600 

387 

185 

0 

0 

0 

0 

0 

130 

261 

495 

2,658 

PK 

3.0 

3.0 

3.0 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.8 

3.0 

3.0 

3.0 

1  EQ5020  HEAT  HATER  CIRC.  PUMP  C.V. 
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•EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
D0U8LE  GLAZED  NINDONS 


ELEC 

81 

76 

54 

35 

0 

0 

0 

0 

0 

26 

35 

76 

385 

PK 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

1 

EOS240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

120 

111 

80 

52 

0 

0 

0 

0 

0 

39 

52 

112 

567 

PK 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

241 

224 

161 

105 

0 

0 

0 

0 

0 

78 

105 

226 

1,139 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1 

E8S040 

FUEL 

OIL  PUMP  C 

:.v. 

ELEC 

135 

125 

90 

59 

0 

0 

0 

0 

0 

43 

59 

126 

636 

PK 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

i 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
DOUBLE  GLAZED  NINDONS 

. . . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  17.7  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 


Eqp. 

Utility 

Percnt 

fief. 

Equipment 

Demand 

Of  Tot 

Num. 

Code  Name 

Equipment  Description 

(kN) 

(») 

Cooling  Equipment 

1 

EQ1161 

AIR-CLD  COND  COMP  <15  TONS 

5.2 

29.54 

Sub  T( 

tal 

5.2 

29.54 

Sub  Tdtal 

j 

0.0 

0.00 

1 

Air  M(|ving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

0.3 

1.57 

Sub  T( 

tal 

0.3 

1.57 

Sub  T( 

ital 

0.0 

0.00 

1 

Miscellaneous 

I 

Lights 

12.2 

68.89 

Base. Utilities 

0.0 

0.00 

Misc;Equipment 

0.0 

0.00 

Sub  Total 

12.2 

68.89 

Grand 

Total 

17.7 

100.00 

I 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  8ARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  901 


I  Heather  File  Code: 

'  Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

I  Barometric  Pressure: 

Summer  Clearness  Number: 
Hinter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Net  Bulb: 
Hinter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Hinter  Ground  Relectance: 

I  Air  Density: 

I  Air  Specific  Heat: 

Density-Specific  Heat  Prod: 
■  Latent  Heat  factor: 

I  Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(f) 

72 

(F) 

4 

(F), 

0.20 

0.20 

0.0742 

(Lbm/cuft) 

0.2444 

(8tu/lbm/F) 

1.0882 

(Btu-min./hr/cuft/F) 

4,790.2 

(8tu-min./hr/cuft) 

4.4519 

(Lb-rain. /hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


I  Time/Date  Program  was  Run:  12:  7:27  1/17/94 

:  Dataset  Name:  CS901  ,TM 


! 
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AIRFLOW  -  ALTERNATIVE  4 
WEATHERSTRIP  4  CAULKING 

- T . SYSTEM  SUMMARY 

(Design  Airflow  Quantities) 


Outside 

Cooling 

• —  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  S2 

0 

3,248 

3,248 

4,183 

935 

0 

0 

2  RAD 

0 

0 

0 

0 

1,142 

0 

0 

3  UH 

0 

0 

3,201 

0 

743 

0 

0 

Totals 

0 

3,248 

6,449 

4,183 

2,821 

0 

0 

CAPACITY  -  ALTERNATIVE  4 
WEATHERSTRIP  4  CAULKING 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


—  Cooling  - 

Heating  — 

Main  Sys.  Aux 

;.  Sys.  Opt.  Vent  Cooling  Main  Sys.  Aux.  Sys. 

Preheat 

Reheat 

Humidif.  Opt.  Vent 

Heating 

Systeii 

i  System  Capacity  Capacity  Capacity 

Totals  Capacity  ( 

ilapacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons)  (Tons) 

(Tons)  (8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

.  SZ 

7.3 

0.0  0.0 

7.3  -160,656 

0 

0 

0 

0 

0 

-160,656 

RAO 

0.0 

0.0  0.0 

0.0  -157,314 

0 

0 

0 

0 

0 

-157,314 

'I 

UH 

0.0 

0.0  0.0 

0.0  -77,346 

0 

0 

0 

0 

0 

-77,346 

Totah 

7.3 

0.0  0.0 

7.3  -395,317 

0 

0 

0 

0 

0 

-395,317 

The  building  peaked  < 

at  hour  15  month  7  i 

nth  a  capacity  of 

7.3  tons 

ENGINE 

ERING  CHECKS 

-  ALTERNATIVE  4 

WEATHERSTRIP  4  CAULKING 

i 

1 

r  11  A  T  11  r 

rnTlIA  AUTA 

V  IS 

- 

Percent  . 

.  Cooling  - 

—  Heating  — 

Systeii 

Main/ 

System 

Outside  Cfm/ 

Cfm/  Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number  Auxiliary 

Type 

Air  Sq  Ft 

Ton  /Ton 

Sq  Ft 

Sq  Ft 

,  Sq  Ft 

Sq  Ft 

1 

i  Main 

SZ 

0.00  1.33 

445.0  334.6 

35.86 

1.33 

-65.79 

2,442 

2  Main 

RAD 

0.00  0.00 

0.0  0.0 

0.00 

0.00 

-51.21 

3,072 

3  Main 

UH 

0.00  0.00 

0.0  0.0 

0.00 

1.22 

-29.53 

2,619 

! 
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System  1  Peak  SZ  -  SINGLE  ZONE 

ttnntuttttmtmtmt  COOLING  COIL  PEAK  tutttmnnnnnnntntntn  CLG  SPACE  PEAK  ntnunut  HEATING  COIL  PEAK  tmtm 


Peaked  at  Time  "> 

Mo/Hr; 

7/15 

t 

Mo/Hr:  7/17  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

0AD8/W8/HR:  ' 

71/  73/  98.0 

t 

t 

OAOB:  89  * 

1 

OAOB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

{%)  * 

(Btuh) 

(6tuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

8,730 

0 

8,730 

9.97 

t 

11,443 

17.08  * 

-14,585 

-14,585 

9.20 

Glass  Solar 

13,082 

0 

13,082 

14.94 

* 

14,618 

21.82  * 

0 

0 

0.00 

Glass  Cond 

5,137 

0 

5,137 

5.87 

t 

4,960 

7.40  * 

-24,753 

-24,753 

15.62 

Wall  Cond 

8,189 

26 

8,215 

9.38 

t 

10,410 

15.54  * 

-20,341 

-20,455 

12.90 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

35,860 

35,860 

40.95 

t 

14,718 

21.97  * 

-65,148 

-65,148 

41.10 

Sub  Total—) 

70,998 

26 

71,024 

81.10 

t 

56,150 

83.82  * 

-124,827 

-124,940 

78.82 

Internal  Loads 

t 

t 

Lignts 

11,498 

0 

11,498 

13.13 

t 

8,954 

13.37  t 

0 

0 

0.00 

People 

4,597 

4,597 

5.25 

t 

1,791 

2.67  * 

0 

0 

0.00 

Mist: 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Subi  Total") 

16,095 

0 

0 

16,095 

18.38 

t 

10,745 

16.04  * 

0 

0 

0.00 

Ceiling  Load 

277 

-277 

0 

0.00 

* 

103 

0.15  * 

•467 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0,00 

Sup.  Fan  Heat 

462 

0.53 

t 

0.00  * 

0 

0.00 

Ret.  I'an  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Siring 

-6 

-6 

-0.01 

t 

-6 

-0.01  * 

-33,568 

-33,568 

21.18 

Exhauk  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

i 

0.00  * 
t 

0 

0.00 

GrandiTotal") 

87,364 

-252 

0 

87,574 

100.00 

t 

66,992 

100.00  * 

-158,861 

-158,508 

100.00 

rnni  tmt  rnti  oci  rriTnu.,..— 

-ADCAC _ 

- LUIL  □cLtUllUri 

RKbRo 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

.  Oeg  F  Deg  F  Grains 

Oeg  F  Deg  F 

Grains 

Floor 

2,442 

Main  Clg  7.3 

87.6 

65.6 

3,248 

75.3  63.0  68.6 

55.9  53.8 

60.0 

Part 

0 

Aux  clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

1,912 

0  0 

Totals'  7.3 

87.6 

Hall 

1,489  404  27 

uCATTMv'  rnn  cri  rr^irnM _ 

_ _ _ ATOCI  ftUC  ( 

_  --CUrTMCCDTIJr  rucr^c-- 

-TCMnroATfiorc 

- - HtflIlNb  IUJ.L  ocLtCIlUN  —  "" 

.nlKiLUno  ^CTID/ 

cnoirlttKillu  UntUM) 

'1  tPIHtKRIUKto  (U 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

i  («bh) 

(cfm) 

Oeg  F 

Oeg  F 

Vent 

0 

0  Clg 

Cfffl/Sqft 

1.33 

SADB  56.0 

113.0 

Main  Htg  -160.7 

3,248 

67.5 

113.0 

Infil 

935 

935  Clg 

Cfm/Ton 

445.03 

Plenum  77.2 

64.2 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

3,248 

3,248  Clg 

Sqft/Ton 

334.62 

Return  75.3 

67.5 

Preheat  -0.0 

3,248 

67.5 

55.9 

Mincfffl 

0 

0  Clg 

Btuh/Sqft 

35.86 

Ret/OA  75.3 

67.5 

Reheat  .  0.0 

0 

0.0 

0.0 

Return 

3,248 

3,248  No. 

People 

8 

fiunarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0.0 

Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/Sqft 

1.33 

Fn  BldTD  0.0 

0:0 

Total  -160.7 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-65.79 

Fn  Frict  0.1 

0.0 

Trane  Air  Conditioning  Economics 
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System  2  Block  RAO  -  RADIATION 

COOLING  COIL  PEAK  CLG  SPACE  PEAK  HEATING  COIL  PEAK  **t*tttt 


Peaked  at  Time  "> 

Mo/Hr:  0/  0 

* 

Mo/Hr:  0/  0 

t 

Mo/Hr:  13/  1 

Outside  Air  =:> 

OADB/NB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0 

t 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot 

t 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(^) 

t 

(Btuh) 

(Btuh) 

i%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-17,425 

-17,425 

11.08 

Glass  Solar 

0 

0 

■0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-27,600 

-27,600 

17.54 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-32,718 

-32,756 

20.82 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

t 

-79,534 

-79,534 

50.56 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-157,277 

-157,314 

100.00 

Internal  Loads 

* 

t 

Ligks 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Mist 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0,00 

Sub'Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Ceilihg  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-5,443 

0 

0.00 

Outsicle  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  hn  Heat 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Ret.  |an  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exhauit  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

t 

0.00 

t 

t 

0 

0.00 

Grand  llotal::) 

0 

0 

Anni 

0 

T  VIA  A  A  T  1  An 

r  T  n  11 

0 

0.00 

t 

0 

0.00 

t 

-162,720 

-157,314 

— fiRFflS - - 

100.00 

nixLnw 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  3,072 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vedt  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Roof  2,687 

0  0 

Totals  0.0 

0.0 

Wall  2,177 

457  21 

- - - HEATING  COIL  SELECTION . 

tAIRFLOWS  (cfm)- 

. ENGINEERING 

CHECKS-  ■ 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfffl/Sqft 

0.00 

SAD8 

0.0 

68.1 

Main  Htg 

-157.3 

0 

0.0 

0.0 

Infil 

0 

1,142 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

23.8 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-157.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-51.21 

fn  Frict 

0.0 

0.0 
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System  3  Block  UH  -  UNIT  HEATERS 

ttutnnmtmttntttn  COOLING  COIL  PEAK  mnnttnutmnnnntttun  CLG  SPACE  PEAK  nttmttnt  HEATING  COIL  PEAK  ttmttt 


Peaked  at  Time  "> 

Ho/Hr:  0/  0 

t 

Mo/Hr:  ' 

0/  0 

t 

Mo/Hr:  13/  1 

Outside  Air  "> 

0ADB/N8/HR: 

0/  0/  0.0 

t 

t 

OADB; 

0 

t 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

U) 

t 

(Btuh)  (Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-3,002  -3,002 

3.88 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

-2,402  -2,402 

3.11 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-20,183  -20,183 

26.09 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

t 

-51, 

,760  -51,760 

66.92 

Sub  Total::) 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

-77,346  -77,346 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Sub'Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Ceiliijig  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Ouct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

% 

0  0 

0.00 

Exhauk  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total-) 

1 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-77,346  -77,346 

100.00 

1 

/%nni  T1»A  AATJ  PI 

rt  TATTAKI 

,  - 

nncfij 

1  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/NB/HR 

Leaving  DB/NB/HR 

Gross  Total  Glass  (sf] 

1  (t) 

(Tons)  . 

(Mbh) 

(Mbh) 

(cfm) 

.  Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

2,619 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

Part 

374 

Aux  cig  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vetjt  0.0 

0.0 

0.0 

0 

0.0 

0.0  •  0.0 

0.0  0.0 

0.0 

Roof 

1,169 

0  0 

Totals'  0.0 

0.0 

Nall 

1,043  45  4 

'  urATTkir^  /'ATI  on  cattau  _  _ 

-ATOCI  nUie  ( 

•  HiKrLUnO  \CTII1J 

LnU i  n  CC  r\i  nvl  UtIlV/Aw 

1  Lilr uAn  1  vAlO  ^ r  / 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

;  (Mbh) 

(cfffl) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SADB  0.0 

90.2 

Main  Htg  -77.3 

3,201 

68.0 

90.2 

Infil 

0 

743  Clg  Cfffl/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

3,201  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

0 

3,201  No.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfffl/SqFt 

1.22 

Fn  BldTD  0.0 

0.0 

Total  -77.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-29.53 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 

8y:  Tfane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  4 
WEATHERSTRIP  &  CAULKING 

- r .  BUILDING  U-VALUES 


■ . Room  U-Values . 

(8tu/hr/sqft/F) 

Summr  Hintr  Summr  Wintr 

Roof  Windo  Windo  Nall 


Room 

Number  Description 

4  OLD  PRO  SHOP 

5  NEN  PRO  SHOP 

6  LOUNGE 

Zone  2  Total/Ave. 

8  OFFICE 

Zone  4  Total/Ave. 
System  1  Total/Ave. 
OLD  PRO  SHOP 
NEW  PRO  SHOP 
6  LOUNGE 

Zone  i  2  Total/Ave. 

/  TOILETS,  LOCKERS 
Zone  j  3  Total/Ave. 
System  2  Total/Ave. 
LOCKER  i  MAINTHC 
CART  MAINTENANCE 
LOCKER  ROOM 
Zone  j  1  Total/Ave. 

9  STAIRS 

Zone  '  5  Total/Ave. 

System  3  Total/Ave. 
Building 


I 


Part. 

ExFlr 

Skylt 

Skylt 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.275 

0.000 

0.000 

0.000 

0.275 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.275 

0.000 

0.000 

0.000 

0.275 

0.000 

0.000 

0.000 

0.000 

0.810 

0.837 

0.268 

0.037 

0.810 

0.837 

0.288 

0.157 

0.956 

0.995 

0.300 

0.119 

0.921 

0.957 

0.295 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.119 

0.921 

0.957 

0.295 

0.000 

0.810 

0.837 

0.268 

0.037 

0.810 

0.837 

0.288 

0.157 

0.956 

0.995 

0.300 

0.119 

0.921 

0.957 

0.295 

0.057 

0.810 

0.837 

0.304 

0.057 

0.810 

0.837 

0.304 

0.101 

0.908 

0.943 

0.298 

0.000 

0.810 

0.837 

0.304 

0.037 

0.810 

0.837 

0.331 

0.000 

0.810 

0.837 

0.304 

0.037 

0.810 

0.837 

0.316 

0.057 

0.000 

0.000 

0.000 

0.057 

0.000 

0.000 

0,000 

0.040 

0.810 

0.837 

0.316 

0.095 

0.909 

0.944 

0,302 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0,317 

21.3 

4.27 

0.000 

44.8 

9.15 

0.000 

39.4 

11.59 

0.317 

37.7 

9.72 

,0.000 

13.3 

2.67 

0.000 

13.3 

2.67 

0.317 

36.3 

9.30 

0.317 

21.3 

4.27 

0.000 

44.8 

9.15 

0.000 

39.4 

11.59 

0.317 

37.7 

9.72 

0.000 

53.0 

11.38 

0.000 

53.0 

11.38 

0.317 

41.6 

10,13 

0.000 

36.7 

7.35 

0.000 

43.2 

8.83 

0.000 

39.3 

7.86 

0.000 

40.1 

8.10 

0.000 

21.9 

5.15 

0.000 

21.9 

5.15 

0.000 

38.9 

7.91 

0.317 

39.1 

9.17 

V  600 
PAGE  45 


Trane  Air  Conditioning  Economics 

8y:  Tirane  Customer  Direct  Service  Network 


V  600 
PAGE  46 


BUILDING  AREAS  -  ALTERNATIVE  4 
WEATHERSTRIP  &  CAULKING 


BUILDING  AREAS 


Floor  Total  Exposed 


Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

(») 

(sqft) 

4 

OLD  PRO  SHOP 

1 

1 

389 

389 

0 

0 

0 

0 

0 

16 

17 

78 

1 

5 

NEW  PRO  SHOP 

1 

1 

600 

600 

0 

0 

0 

0 

600 

81 

23 

274 

i 

6 

LOUNGE 

1 

1 

1,308 

1,308 

0 

0 

0 

0 

1,312 

307 

30 

733 

Zone 

2  Total/Ave. 

2,297 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

1 

3 

OFFICE 

1 

1 

145 

145 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

4  Total/Ave. 

145 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

2,442 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

f 

OLD  PRO  SHOP 

1 

1 

389 

389 

0 

0 

0 

0 

0 

16 

17 

78 

NEW  PRO  SHOP 

1 

1 

600 

600 

0 

0 

0 

0 

600 

81 

23 

274 

j 

6 

LOUNGE 

1 

1 

1,308 

1,308 

0 

0 

0 

0 

1,312 

307 

30 

733 

Zone  i 

2  Total/Ave. 

2,297 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

7 

TOILETS,  LOCKERS 

1 

1 

775 

775 

0 

0 

0 

0 

775 

53 

8 

635 

Zone 

3  Total/Ave. 

775 

0 

0 

0 

0 

775 

53 

8 

635 

System 

2  Total/Ave. 

3,072 

0 

0 

0 

0 

2,687 

457 

21 

1,72C 

LOCKER  &  HAINTNC 

1 

1 

736 

736 

0 

0 

0 

0 

0 

.  14 

3 

454 

CART  MAINTENANCE 

1 

1 

1,000 

1,000 

0 

0 

0 

0 

1,000 

17 

4 

431 

; 

LOCKER  ROOM 

1 

1 

714 

714 

374 

0 

0 

0 

0 

14 

11 

114 

Zone  i 

1  Total/Ave. 

2,450 

374 

0 

0 

0 

1,000 

45 

4 

99L 

STAIRS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

0 

0 

0 

Zone 

5  Total/Ave. 

169 

0 

0 

0 

0 

169 

0 

0 

0 

Syste« 

3  Total/Ave. 

2,619 

374 

0 

0 

0 

1,169 

45 

4 

998 

Build] 

Ing 

8,133 

374 

0 

0 

0 

5,768 

906 

19 

3,803 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
WEATHERSTRIP  t  CAULKING 


ASHRAE 


90  ANALYSIS 


Overa 


1  Roof  U-Value 


Overall  Wall  U-Value  : 
Overall  Building  U-Value  = 


0.095  (Btu/Hr/Sq  Ft/F) 
0.419  (Btu/Hr/Sq  Ft/F) 
0.240  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  5.77  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  31.23  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
WEATHERSTRIP  &  CAULKING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— —  Cooling  Loac 

j  —  — 

.  Heating  Load 

— -  Cooling  Airflow 

. 

•—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

W 

(Cfm) 

(^) 

(Cfm) 

(^) 

0  - 

5 

0.4 

57 

1,125 

-19,766 

^  13 

304 

322.4 

0 

0 

0.0 

0 

0 

5  • 

10 

0.7 

3 

65 

-39,532 

18 

440 

644.9 

0 

0 

0.0 

0 

0 

10  - 

15 

1.1 

2 

47 

-59,298 

25 

592 

967.3 

0 

0 

0.0 

0 

0 

15  - 

20 

1.5 

0 

0 

-79,063 

8 

189 

1,289.8 

0 

0 

0.0 

0 

0 

20  • 

25 

1.8 

4 

86 

-99,829 

5 

120 

1,612.2 

0 

0 

0.0 

0 

0 

25  - 

30 

2.2 

2 

30 

-118,595 

5 

118 

1,934.6 

0 

0 

0.0 

0 

0 

30  -  1 

35 

2.6 

0 

0 

-138,361 

1 

31 

2,257.1 

0 

0 

0.0 

0 

0 

35  -  1 

40 

2.9 

3 

68 

-158,127 

1 

16 

2,579.5 

0 

0 

0.0 

0 

0 

40  -  , 

45 

3.3 

2 

43 

-177,893 

1 

28 

2,902.0 

0 

0 

0.0 

0 

0 

45  -  i 

50 

3.6 

7 

147 

-197,659 

3 

62 

3,224.4 

72 

5,088 

0.0 

0 

0 

50  -  ' 

55 

4.0 

8 

161 

-217,424 

3 

61 

3,546.8 

28 

1,989 

0.0 

0 

0 

55  - 

^60 

4.4 

2 

31 

-237,190 

18 

420 

3,869.3 

0 

0 

0.0 

0 

0 

60  - 

65 

4.7 

8 

155 

-256,956 

0 

0 

4,191.7 

0 

0 

0.0 

0 

0 

65  - 

70 

5.1 

2 

31 

-276,722 

0 

0 

4,514.2 

0 

0 

0.0 

.  0 

0 

70  - 

75 

5.5 

0 

0 

-296,488 

0 

0 

4,836.6 

0 

0 

0.0 

0 

0 

75  - 

80 

5.8 

0 

0 

-316,254 

0 

0 

5,159.0 

0 

0 

0.0 

0 

0 

80  - 

85 

6.2 

0 

0 

-336,020 

0 

0 

5,481.5 

0 

0 

0.0 

0 

0 

85  - 

I90 

6.6 

0 

0 

-355,786 

0 

0 

5,803.9 

0 

0 

0.0 

0 

0 

90  - 

195 

6.9 

0 

0 

-375,551 

0 

0 

6,126.4 

0 

0 

0.0 

0 

0 

95  -  1 

lOO 

7.3 

0 

0 

-395,317 

0 

0 

6,448.8 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

6,771 

0 

0 

6,379 

0.0 

0 

1,683 

0.0 

0 

8,760 

1 


i 


I 
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BUILDING  TEHPERATURE  PROFILES  -  ALTERNATIVE  4 
WEATHERSTRIP  &  CAULKING 


BUILDING  TEMPERATURE  PROF 


Tefliperature 

Range 

2  4 

2 

3 

1 

5 

(F) 

Max.  Temp. 

82.0  316.5  102.7 

99.8 

101.3 

141.3 

Mo. /Hr. 

7  24  12  24 

7  22 

7  21 

8  19 

8  19 

Day  Type 

1  5 

1 

1 

1 

1 

Above  100 

0 

8,052 

160 

0 

280 

3,089 

95 

-  100 

0 

28 

1,034 

812 

1,454 

99 

90 

-  95 

0 

116 

1,054 

1,226 

1,036 

196 

85 

-  90 

0 

104 

763 

766 

412 

90 

80 

1-  85 

156 

205 

643 

724 

382 

198 

75 

80 

2,800 

136 

18 

144 

108 

0 

70 

-  75 

716 

119 

0 

34 

0 

0 

65 

i-  70 

51 

0 

2,437 

2,580 

3,070 

5,088 

60 

65 

731 

0 

1,139 

1,265 

1,709 

0 

55 

60 

824 

0 

721 

764 

309 

0 

50 

-  55 

661 

0 

791 

445 

0 

0 

8e] 

ON  50 

2,821 

0 

0 

0 

0 

0 

Min. 

iTemp. 

32.1 

68.0 

54.9 

54.9 

58.4 

67.3 

M( 

j./Hr. 

2  9 

1  1 

12  5 

2  3 

2  7 

1  6 

Da) 

f  Type 

5 

1 

1 

3 

1 

1 

i 


Zone  Number 


Number  of  Hours 


L  E  S 
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HONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
WEATHERSTRIP  J  CAULKING 

. - . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

Month 

(kWh) 

(kW) 

(Therm) 

Jan 

3,037 

10 

577 

Feb 

2,757 

10 

573 

March 

2,834 

10 

365 

April 

2,624 

10 

170 

Hay 

4,321 

17 

0 

June 

4,952 

18 

0 

July 

6,099 

18 

0 

Aug 

5,093 

18 

0 

Sept 

4,180 

17 

0 

Oct  , 

2,639 

10 

130 

Nov 

2,624 

10 

251 

Dec 

2,965 

10 

482 

Total 

44,125 

18 

2,548 

Building  Energy  Consumption  ^  49,844  (8tu/Sq  Ft/Year)  Floor  Area  :  8,133  (Sq  Ft) 

Source  Energy  Consumption  =  88,533  (Btu/Sq  Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
WEATHERSTRIP  &  CAULKING 

.  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . . . .Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2458 

2220 

2458 

2379 

3971 

3843 

3971 

3971 

3843 

2458 

2379 

2458 

36,409 

PK 

9.1 

9.1 

9.1 

9.1 

12.2 

12.2 

12.2 

12.2 

12.2 

9.1 

9.1 

9.1 

12.2 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  K0TH2O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

0.0 

0.0 

0.0 

.  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

rtiSC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR-CLD  CDND  COMP  <15  TONS 

^LEC 

0 

0 

0 

0 

107 

793 

1696 

798 

102 

0 

0 

0 

3,496 

PK 

0.0 

0.0 

0.0 

0.0 

4.2 

4.4 

4.5 

4.4 

4.2 

0.0 

0.0 

0.0 

4.5 

1 

EQ5200 

CONDENSER  FANS 

iLEC 

0 

0 

0 

0 

11 

81 

171 

82 

10 

0 

0 

0 

355 

pK 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.4 

1 

i 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

121 

126 

149 

130 

117 

0 

0 

0 

643 

PK 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

112 

108 

112 

112 

108 

0 

0 

0 

.  553 

Pk 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ2005 

OIL 

FIRE  TUBE  HOT  WATER 

dll 

577 

573 

365 

170 

0 

0 

0 

0 

0 

130 

251 

482 

2,548 

PK 

2.8 

2.8 

2.8 

2.8 

0.0 

0.0 

0.0 

0.0 

0.0 

2.6 

2.8 

2.8 

2.8 

1  EQ5020  HEAT  WATER  CIRC.  PUMP  C.V. 
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•EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
WEATHERSTRIP  4  CAULKING 


ELEC 

84 

78 

54 

35 

0 

0 

0 

0 

0 

26 

35 

73 

387 

PK 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

1 

EQ5240 

BOILER  FORCED 

DRAFT 

FAN 

ELEC 

116 

108 

76 

49 

.  0 

0 

0 

0 

0 

36 

49 

102 

537 

PK 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

1 

E05307 

BOILER  CONTROLS 

ELEC 

248 

230 

161 

105 

0 

0 

0 

0 

0 

78 

105 

217 

1,144 

PK 

O.S 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1 

EQ5040 

FUEL 

OIL  PUMP 

C.V. 

ELEC 

131 

121 

85 

55 

0 

0 

0 

0 

0 

41 

55 

114 

603 

PK 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
WEATHERSTRIP  &  CAULKING 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  17.7  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 


Eqp. 

Ref.  Equipment 

Num.  Code  Name 


Equipment  Description 


Utility  Percnt 
Demand  Of  Tot 
(kW)  (%) 


Cooling  Equipment 


EQ1161  AIR-CLD  COND  COMP  <15  TONS 


5.2  29.54 


Sub  Total 


5.2  29.54 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


0.3  1.57 


Sub  Total 


0.3  1.57 


Sub  Total 


0.0  0.00 


Miscellaneous 


Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


12.2  68.89 
0.0  0.00 
0.0  0.00 
12.2  68.89 


Grand  Total 


17.7  100.00 


Trane  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 

tttutttmtttntttttttttttttttttnttnnnnntuuttttuituutnnuunt* 

tttnttunttuttntnttuntttnntnuttnutttnnttuunnntntnnun 


n 

n 

TRACE 

6  0  0 

ANALYSIS 

n 

n 

tt 

n 

by 

n 

n 

' 

u 

ttnnttnntttttttttnttntttntntutnnnnttttntttntttnnttutututt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  901 

Weather  File  Code:  CARLISLE 

Location:  ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Humber: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

1  Air  Density: 

0.0742 

(Lbm/cuft) 

;  Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

:  Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-rain./hr/cuft) 

1  Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

j  Design  Simulation  Period:  May 

To  September 

Systeiti  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF 

(Transfer  Function  Method) 

Time/Date  Program  was  Run: 

13:  6: 

8  1/17/94 

Dataset  Name: 

CB901B  .TM 

[ 


I 

! 
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AIRFLOW  -  ALTERNATIVE  1 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

• — Mam  • 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfffl) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

3,248 

3,248 

3,965 

717 

0 

0 

2  RAD 

0 

0 

0 

'  0 

875 

0 

0 

3  UH 

0 

0 

3,201 

0 

569 

0 

0 

Totals 

0 

3,248 

6,449 

3,965 

2,161 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
COMBINED  ECOS 

«  V  C  T  C  M 

C  II  M  M  a  0  Y 

(Design  Capacity  Quantities) 

Cooling . . . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ 

4.9 

0.0 

0.0 

4.9 

-106,192 

0 

0 

0 

0 

0 

-106,192 

2 

RAO 

0.0 

0.0 

0.0 

0.0 

-101,019 

0 

0 

0 

0 

0 

-101,019 

3 

UH 

0.0 

0.0 

0.0 

0.0 

-55,994 

0 

0 

0 

0 

0 

-55,994 

Totals 

4.9 

0.0 

0.0 

4.9 

-263,205 

0 

0 

0 

0 

0 

-263,205 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  4.9  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
COMBINED  ECOS 


. t  N  b  i  H  t  t 

K  1  rt  b  b 

n  t  1 

1^  5 - 

i 

Percent 

-  Cooling  - 

—  Heating  — 

System 

1  Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

‘  Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

I 

Main 

SZ 

0.00 

1.33 

657.2 

494.1 

24.29 

1.33 

-43.49 

2,442 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-32.88 

3,072 

3i  Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

1.22 

-21.38 

2,619 

I 


I 


Trane  Air  Conditioning  Econonics 
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System  1  Peak  SZ  -  SINGLE  ZONE 


tnntnntntnmttmt  COOLING  COIL  PEAK  mnmnuunnnnnmnm  CLG  SPACE  PEAK  *nnntntt  HEATING  COIL  PEAK  tmtttt 
Peaked  at  Time  -■>  Ho/Hr:  7/14  *  Mo/Hr:  7/lS  *  Ho/Hr:  13/  1 


Outside  Air  "> 

0AD8/HB/HR:  91/  74/105.0 

* 

t 

OADB: 

91  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret;  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

.  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

1,640 

0 

1,640 

2.77 

t 

1,994 

4.21  * 

-4,646 

-4,646 

4.41 

Glass  Solar 

11,853 

0 

11,853 

19.99 

t 

13,082 

27.63  * 

0 

0 

0.00 

Glass  Cond 

4,849 

0 

4,849 

8.18 

t 

5,137 

10.85  * 

-24,753 

-24,753 

23.47 

Nall  Cond 

887 

6 

893 

1.51 

t 

1,059 

2.24  * 

-3,889 

-3,914 

3.71 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

23,717 

23,717 

39.99 

t 

12,481 

26.36  * 

-49,923 

-49,923 

47.34 

Sub  Total”) 

42,946 

6 

42,951 

72.42 

t 

33,752 

71.28  * 

-83,211 

-83,236 

78.93 

Internal  Loads 

t 

t 

Lights 

11,334 

0 

11,334 

19.11 

t 

11,431 

24.14  * 

0 

0 

0.00 

People 

4,560 

4,560 

7.69 

t 

2,141 

4.52  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total:-) 

15,893 

0 

0 

15,893 

26.80 

t 

13,573 

28.66  * 

0 

0 

0.00 

Ceiling  Load 

54 

-54 

0 

0.00 

t 

26 

0.05  * 

-154 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

462 

0.78 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

-0.00 

t 

0 

-0.00  * 

-22,222 

-22,222 

21.07 

Exhauh  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

GrandiTotal::) 

58,893 

-49 

0 

59,306 

100.00 

t 

47,351 

100.00  * 

-105,587 

-105,458 

100.00 

1 

rnni  Tvif  rnn  cn  minu _ 

_ ADCAC _ _ 

- lUULilib  UUiL  ocLtUllUn 

—fiKcfto — -• — 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  2,442 

Main  Clg  4.9 

59.3 

45.2 

3,248 

75.1  65.6  81 

.6 

61.5  59.9 

76.7 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  1, 

912 

0  0 

Totals'  4.9 

i 

59.3 

Nall  1,489  404  27 

1 

i  ucATTur  /'nil  cri  r/'TTnu 

ATOri  nuc 

rwATurroTkir 

rucrvc 

.  xrunroATtmrp 

nXKI  LUno 

1 tnrLAtti UALO  )  — 

1  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  t  OA 

0.0 

Type  Clg 

Htg 

i  (Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

1.33  SADB  61.6 

97.9 

Main  Htg  -106.2 

3,248 

67.8 

97.9 

Infil 

717 

717  Clg  Cfm/Ton 

657.15  Plenum  75.4 

66.7 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

3,248 

3,248  Clg  Sqft/Ton 

494.11  Return  75.1 

67.8 

Preheat  -0.0 

3,248 

67.8 

61.5 

Mincfm 

0 

0  Clg  Btuh/Sqft 

24.29  Ret/OA  75.1 

67.8 

Reheat;  0.0 

0 

0.0 

0.0 

Return 

3,248 

3,248  No.  People 

8  Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  OA 

0.0  Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.33  fn  BldTO  0.0 

0.0 

Total  '  -106.2 

Auxil 

0 

0  Htg  Btuh/SqFt 

-43.49  Fn  Frict  0.1 

0.0 

Trane  Air  Conditioning  Econojiics 

By:  Trane  Customer  Direct  Service  Network 
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System  2  Block  RAO  -  RADIATION 

uttnnntttttttttttmt  COOLING  COIL  PEAK  »«**«*«*nm«n***n««n*  CLG  SPACE  PEAK  tnnnnnt  HEATING  COIL  PEAK  tntttn 


Peaked  at  Time  = 

Ho/Hr:  0/  0 

* 

Ho/Hr: 

0/  0  * 

No/Hr;  13/  1 

Outside  Air  :=> 

0A0B/W8/HR: 

0/  0/  0.0 

* 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.'  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. ■Hat. 

Sensible 

Latent 

.  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-6,257 

-6,257 

6.19 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

,0 

0 

0.00 

t 

0 

0.00  * 

-27,600 

-27,600 

27.32 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-6,197 

-6,211 

6.15 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-60,952 

-60,952 

60.34 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-101,005 

-101,019 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Hisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-3,497 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  ’Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-104,502 

-101,019 

100.00 

i 

I 


COOLING  COIL  SELECTION . AREAS' 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/HB/HR 

Leaving  D8/H8/HR 

Gross  Total  Glass  (sf) 

w 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

3,072 

Hain  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Cl^g 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

2,687 

0 

0 

Totals 

0.0 

0.0 

Nall 

2,177 

457 

21 

1 

-ATOCI  nuc 

— rMOTwrrpTNc  rHrrifQ— 

—  TPMOrRaTIIDPQ 

1 

’-•'HcftllNb  lUil  btLtlliUN - 

RlKrLUno  \CThI^ 

/ 

1 

1 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

1 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

Hain  Htg 

-101.0 

i 

)  0.0 

0.0 

Infil 

0 

875 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

39.6 

Aux  Htg 

0.0 

1 

)  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

( 

}  0.0 

0.0 

Hincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

( 

0  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  HtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0  0.0 

0.0 

Rffl  Exh 

0 

0 

Htg  Cfffl/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total  ' 

-101.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-32.88 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Block  UH  -  UNIT  HEATERS 

ttnntuntuutttnntt  COOLING  COIL  PEAK  nntnnnntnnntntnttnn  CLG  SPACE  PEAK  tttnnnnt  HEATING  COIL  PEAK  **t*tttt 


Peaked  at  Time 

Mo/Hr:  0/  0 

* 

Mo/Hr:  0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

0ADB/H8/HR: 

0/  0/  0.0 

t 

t 

OADB; 

0  * 
i 

OADB:  4 

Space 

Ret.  Air 

Ret.'  Air 

Net  Percnt  * 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

.  Total  Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

w  * 

(Btuh) 

(t)  ^ 

(Btuh)  (Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  » 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

-2,734  -2,734 

4.88 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

,0 

0 

0.00  * 

0 

0.00  t 

-2,402  -2,402 

4.29 

Hall  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

-11, 

197  -11,197 

20.00 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00  t 

-39,661  -39,661 

70.83 

Sub  Total::) 

0 

0 

0 

0.00  * 

0 

0.00  * 

-55,994  -55,994 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00  * 

0 

0.00  t 

0  0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Sup.  fan  Heat 

0 

0.00  * 

0.00  t 

0 

0.00 

Ret.  Fan  Neat 

0 

0 

0.00  ♦ 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 
t 

0.00  * 
% 

0 

0.00 

Grand ^Total::) 

1 

0 

0 

0 

0 

0.00  * 

0 

0.00  t 

-55,994  -55,994 

100.00 

1 

_ rnni  tma  aau  en  CATTnu. 

_  AOCAC _ 

- lUULliib  lUlL  otLti/llUli 

RKunb 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/M8/HR 

Leaving  DB/HB/HR 

Gross  Total  Glass  (sf) 

(t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor 

2,619 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Part 

374 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Roof 

1,169 

0  0 

Totals'  0.0 

1 

0.0 

Hall 

1,043  45  4 

! 

_ ! _ UTATTUP  rmi  CCI  CATTflU 

-ATOri  niiic 

_  --PMfiTMPFDTMfi  THPrifQ _ 

.-^TCMnCDATIiOrO 

~t  ntHlinb  LUiL  wLLLvIiUn 

HlKr  LUnu 

LnulrlLtrvinb 

ItnrtKHIUKto  \f} 

I  Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

i  (Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

0.00 

SAD8  0.0 

84.1 

Main  Htg  *56.0 

3,201 

68.0 

84.1 

Infil 

0 

569  Clg 

Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htjg  0.0 

0 

0.0 

0.0 

Supply 

0 

3,201  Clg 

Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  i  0.0 

0 

0.0 

0.0 

Return 

0 

3,201  No. 

People 

0 

Runarnd  0.0 

68.0 

Humidi(  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

1.22 

Fn  BldTO  0,0 

0.0 

Total  '  -56.0 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-21.38 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Econoaics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
COMBINED  ECOS 

.  BUILDING  U-VALUES 


—  Roam  U-Values  — 

Roodi 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

«intr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Hindo 

Hindo 

Hall 

Ceil. 

sqft) 

sqft/F) 

4 

OLD  PRO  SHOP 

0.000 

0.000 

0.000 

0.000 

0.000 

0.810 

0.837 

0.055 

0.317 

21.8 

4.37 

5 

NEH  PRO  SHOP 

0.000 

0.000 

0.000 

0.000 

0.037 

0.810 

0.837 

0.056 

0.000 

45.9 

9.38 

6 

LOUNGE 

0.000 

0.000 

0.000 

0.000 

0.038 

0.956 

0.995 

0.057 

0.000 

42.7 

12.41 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.038 

0.921 

0.957 

0.056 

0.317 

40.0 

10.26 

8 

OFFICE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

Zone 

4  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.038 

0.921 

0.957 

0.056 

0.317 

38.4 

9.81 

4 

OLD  PRO  SHOP 

0.000 

0.000 

0.000 

0.000 

0.000 

0.810 

0.837 

0.055 

0.317 

21.8 

4.37 

5 

NEH  PRO  SHOP 

0.000 

0.000 

0.000 

0.000 

0.037 

0.810 

0.837 

0.056 

0.000 

45.9 

9.38 

6 

LOUNGE 

0.000 

0.000 

0.000 

0.000 

0.038 

0.956 

0.995 

0.057 

0.000 

42.7 

12.41 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.038 

0.921 

0.957 

0.056 

0.317 

40.0 

10.26 

7 

TOILETS,  LOCKERS 

0.000 

0.000 

0.000 

0.000 

0.032 

0.810 

0.837 

0.057 

0.000 

55.7 

11.91 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.032 

0.810 

0.837 

0.057 

0.000 

55.7 

11.91 

System 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.908 

0.943 

0.057 

0.317 

44.0 

10.67 

1 

LOCKER  &  MAINTNC 

0.000 

0.000 

0.000 

0.000 

0.000 

0.810 

0.837 

0.057 

0.000 

38.2 

7.65 

2 

CART  MAINTENANCE 

0.000 

0.000 

0.000 

0.000 

0.037 

0.810 

0.837 

0.331 

0.000 

43.2 

8.83 

3 

LOCKER  ROOM 

0.275 

0.000 

0.000 

0.000 

0.000 

0.810 

0.837 

0.057 

0.000 

39.7 

7.93 

Zone 

1  Total/Ave. 

0.275 

0.000 

0.000 

0.000 

0.037 

0.810 

0.837 

0.175 

0.000 

40.7 

8.21 

9 

STAIRS 

0.000 

0.000 

0.000 

0.000 

0.032 

0.000 

0.000 

0.000 

0.000 

22.5 

5.28 

Zone 

5  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.032 

0.000 

0.000 

0.000 

0.000 

22.5 

5.28 

System 

3  Total/Ave. 

0.275 

0.000 

0.000 

0.000 

0.037 

0.810 

0.837 

0.175 

0.000 

39.5 

8.03 

Building 

0.275 

0.000 

0.000 

0.000 

0.037 

0.909 

0.944 

0.088 

0.317 

40.9 

9.56 
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BUILDING  AREAS  -  ALTERNATIVE  1 
COMBINED  ECOS 


BUILDING  AREAS 


Room 

Number  of 
Duplicate 

Floor 

Area/Dupl 

Room 

Number 

Description 

Fir 

Rm 

(sqft) 

4 

OLD  PRO  SHOP 

1 

1 

389 

5 

NEW  PRO  SHOP 

1 

1 

600 

6 

LOUNGE 

1 

1 

1,308 

Zone 

B 

2  Total/Ave. 
OFFICE 

1 

1 

145 

Zone 

System 

4 

4  Total/Ave. 

1  Total/Ave. 
OLD  PRO  SHOP 

1 

1 

389 

5 

NEW  PRO  SHOP 

1 

1 

600 

6 

LOUNGE 

1 

1 

1,308 

Zone 

7 

2  Total/Ave. 
TOILETS,  LOCKERS 

1 

1 

775 

Zone 

System 

1 

3  Total/Ave. 
2  Total/Ave. 
LOCKER  &  MAINTNC 

1 

1 

736 

2 

CART  MAINTENANCE 

1 

1 

1,000 

3 

LOCKER  ROOM 

1 

1 

714 

Zone 

9 

1  Total/Ave. 
STAIRS 

1 

1 

169 

Zone  5  Total/Ave. 

System,  3  Total/Ave. 

Building 

i 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
COMBINED  ECOS 

. ASHRAE  90  A  N  A  L  Y 


Overall  Roof  U-Value  =  0.037  (Btu/Hr/Sq 
Overall  Nall  U-Value  i  0.246  (Btu/Hr/Sq 
Overal|l  Building  U-Value  :  0.131  (Btu/Hr/Sq 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  : 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  : 


Fatal 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

389 

0 

0 

0 

600 

0 

0 

0 

1,308 

0 

0 

0 

2,297 

0 

0 

0 

145 

0 

0 

0 

145 

0 

0 

0 

2,442 

0 

0 

0 

389 

0 

0 

0 

600 

0 

0 

0 

1,308 

0 

0 

0 

2,297 

0 

0 

0 

775 

0 

0 

0 

775 

0 

0 

0 

3,072 

0 

0 

0 

736 

0 

0 

0 

1,000 

0 

0 

0 

714 

374 

0 

0 

2,450 

374 

0 

0 

169 

0 

0 

0 

169 

0 

0 

0 

2,619 

374 

0 

0 

8,133 

374 

0 

0 

S  I  s . 

Ft/F) 

Ft/F) 

Ft/F) 

1.45  (Btu/Hr/Sq  Ft) 
24.62  (Btu/Hr/Sq  Ft) 


Ski 

Net  Roof 

Window 

Win 

Net  Nall 

/Rf 

Area 

Area 

/HI 

Area 

w 

(sqft) 

(sqft) 

(») 

(sqft) 

0 

0 

16 

17 

78 

0 

600 

81 

23 

274 

0 

1,312 

307 

30 

733 

0 

1,912 

404 

27 

1,085 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,912 

404 

27 

1,085 

0 

0 

16 

17 

78 

0 

600 

81 

23 

274 

0 

1,312 

307 

30 

733 

0 

1,912 

404 

27 

1,085 

0 

775 

53 

8 

635 

0 

775 

53 

8 

635 

0 

2,687 

457 

21 

1,720 

0 

0 

14 

3 

454 

0 

1,000 

17 

4 

431 

0 

0 

14 

11 

114 

0 

1,000 

45 

4 

998 

0 

169 

0 

0 

0 

0 

169 

0 

0 

0 

0 

1,169 

45 

4 

998 

0 

5,768 

906 

19 

3,803 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
COMBINED  ECOS 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

"  Cooling  Load  — 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

0  -  5 

(Ton) 

0.2 

(^) 

50 

988 

(Btuh) 

-13,160 

W 

17 

330 

(Cfffl) 

322.4 

(%) 

0 

0 

(Cfm) 

0.0 

W 

0 

0 

5  -  10 

0.5 

0 

0 

-26,321 

14 

269 

644.9 

0 

0 

0.0 

0 

0 

10  -  15 

0.7 

3 

62 

-39,481 

16 

309 

967.3 

0 

0 

0.0 

0 

0 

15  -  20 

1.0 

3 

61 

-52,641 

5 

104 

1,289.8 

0 

0 

0.0 

0 

0 

20  -  25 

1.2 

5 

95 

-65,801 

6 

125 

1,612.2 

0 

0 

0.0 

0 

0 

25  -  30 

1.5 

2 

31 

-78,962 

2 

43 

1,934.6 

0 

0 

0.0 

0 

0 

30  -  ,35 

1.7 

2 

42 

-92,122 

0 

0 

2,257.1 

0 

0 

0.0 

0 

0 

35  -  '40 

2.0 

3 

50 

-105,282 

0 

0 

2,579.5 

0 

0 

0.0 

0 

0 

40  -  45 

2.2 

3 

61 

-118,442 

10 

196 

2,902.0 

0 

0 

0.0 

0 

0 

45  -  50 

2.5 

12 

245 

-131,603 

4 

68 

3,224.4 

72 

5,088 

0.0 

0 

0 

50  -  55 

2.7 

3 

60 

-144,763 

5 

97 

3,546.8 

28 

1,989 

0.0 

0 

0 

55  -  60 

3.0 

6 

124 

-157,923 

20 

389 

3,869.3 

0 

0 

0.0 

0 

0 

60  -  65 

3.2 

4 

77 

-171,083 

0 

0 

4,191.7 

0 

0 

0.0 

0 

0 

65  -  70 

3.5 

2 

31 

-184,244 

0 

0 

4,514.2 

0 

0 

0.0 

0 

0 

70  -  75 

3.7 

3 

62 

-197,404 

0 

0 

4,836.6 

0 

0 

0.0 

0 

0 

75  -  80 

4.0 

0 

0 

-210,564 

0 

0 

5,159.0 

0 

0 

0.0 

0 

0 

80  -  85 

4.2 

0 

0 

-223,724 

0 

0 

5,481.5 

0 

0 

0.0 

0 

0 

85  -  '90 

4.4 

0 

0 

-236,885 

0 

0 

5,803.9 

0 

0 

0.0 

0 

0 

90  -  95 

4.7 

0 

0 

-250,045 

0 

0 

6,126.4 

0 

0 

0.0 

0 

0 

95  -  100 

4.9 

0 

0 

-263,205 

0 

0 

6,448.8 

0 

0 

0.0 

0 

0 

Hours  'Off 

0.0 

0 

6,771 

0 

0 

6,830 

0.0 

0 

1,683 

0.0 

0 

8,760 

i 

I 

i 

i 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
COMBINED  ECOS 


BUILDING  TEMPERATURE  PROF 


Temperature 

Range 

2  4 

2 

3 

1 

5 

(F) 

Max.  Temp. 

80.5  316.5 

106.1 

111.2 

104.9 

166.5 

Mo. /Hr. 

7  24  12  24 

8  19 

8  19 

8  19 

9  19 

Day  Type 

1  5 

1 

1 

1 

1 

Above  100 

0 

8,052 

1,304 

2,392 

1,404 

3,125 

95  -  100 

0 

28 

1,197 

536 

1,368 

67 

90  -  95 

0 

116 

418 

44 

257 

156 

85  -  90 

0 

104 

341 

208 

167 

108 

80  -  85 

30 

205 

268 

325 

296 

216 

75  -  80 

3,093 

136 

144 

579 

180 

0 

70  -  75 

549 

119 

51 

102 

0 

0 

65  -  70 

170 

0 

2,496 

2,549 

3,540 

5,088 

60  -  65 

692 

0 

1,344 

1,462 

1,548 

0 

55  -  60 

861 

0 

780 

563 

0 

0 

50  -  55 

461 

0 

417 

0 

0 

0 

Below  50 

2,904 

0 

0 

0 

0 

0 

Min.  Temp. 

33.6 

68.0 

54.9 

55.4 

60.6 

67.6 

Mo. /Hr. 

2  8 

1  1 

1  4 

2  8 

2  7 

1  6 

Day  Type 

5 

1 

2 

5 

1 

1 

Zone  Number 


Number  of  Hours 


I 


I 

I 


L  E  S 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
COMBINED  ECOS 

. - . MONTHLY  ENERGY  C  0  N  S  U  M  P  T  I 


ELEC  DEMAND 

Off  Peak  On  Peak  OIL 


Month 

(kWh) 

(kw) 

(Therm) 

Jan 

2,862 

10 

383 

Feb 

2,597 

10 

382 

March 

2,707 

10 

244 

April 

2,529 

10 

101 

May 

4,317 

17 

0 

June 

4,786 

18 

0 

July 

5,658 

18 

0 

Aug 

4,930 

18 

0 

Sept 

4,186 

17 

0 

Oct 

2,582 

10 

53 

Nov 

2,559 

10 

163 

Dec 

2,817 

10 

318 

Total 

42,532 

18 

1,644 

Building  Energy  Consumption  : 

38,057 

(Btu/Sq  Ft/Year) 

Source  Energy  Consumption  : 

74,823  (8tu/Sq  Ft/Year) 

Floor  Area  : 


i 

I 

i 

I 


0  N 


8,133  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
COMBINED  ECOS 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

--.Monthly  Consumption  ■ 

Num 

Code 

Jan 

Feb 

Mar  Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

2458 

2220 

2458  2379 

3971 

3843 

3971 

3971 

3843 

2458 

2379 

2458 

36,409 

PK 

9.1 

9.1 

9.1  9.1 

12.2 

12.2 

12.2 

12.2 

12.2 

9.1 

9.1 

9.1 

12.2 

1 

MISC  LD 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

K 

0.0 

0.0 

0.0  .  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

ISC  LD 

P  CHILL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR-CLO  COND  COMP  <15 

TONS 

E 

LEG 

0 

0 

0  0 

103 

651 

1322 

658 

107 

0 

0 

0 

2,843 

f 

K 

0.0 

0.0 

0.0  0.0 

4.2 

4.4 

4.5 

4.4 

4.2 

0.0 

0.0 

0.0 

4.5 

1 

£ 

Q5200 

CONDENSER  FANS 

ELEC 

0 

0 

0  0 

10 

67 

132 

67 

11 

0 

0 

0 

287 

f 

K 

0.0 

0.0 

0.0  0.0 

0.2 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.4 

1 

E 

Q5303 

CONTROLS 

ELEC 

0 

0 

0  0 

121 

117 

121 

121 

117 

0 

0 

0 

597 

Pk 

0.0 

0.0 

0.0  0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

Elec 

0 

0 

0  0 

112 

108 

112 

112 

108 

0 

0 

0 

.  553 

Pk 

0.0 

0.0 

0.0  0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ2005 

OIL  FIRE  TUBE  HOT  MATER 

(\1L 

3S3 

382 

244  101 

0 

0 

0 

0 

0 

53 

163 

318 

1,644 

PK 

1.9 

1.9 

1.9  1.9 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 

1.9 

1.9 

1,9 

1 

i 

EQ5020 

HEAT  MATER  CIRC.  PUMP  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 
COMBINED  ECOS 


ELEC 

68 

64  42  25 

0 

0 

0 

0 

0 

21 

30 

61 

311 

PK 

0.2 

0.2  0.2  0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

EQS240 

ELEC 

63 

BOILER  FORCED  DRAFT 
59  39  24 

FAN 

.  0 

0 

0 

0 

0 

19 

28 

56 

289 

PK 

0.2 

0.2  0.2  0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

EQS307 

ELEC 

201 

BOILER  CONTROLS 

IBB  124  75 

0 

0 

0 

0 

0 

62 

90 

179 

920 

PK 

0.5 

0.5  0.5  0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

EQ5040 

ELEC 

71 

FUEL  OIL  PUMP  C.V. 

66  44  26 

0 

0 

0 

0 

0 

22 

32 

63 

324 

PK 

0.2 

0.2  0.2  0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
COMBINED  ECOS 

. UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  17.7  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kH) 

Cooling  Equipment 

1  EQ1161  AIR-CLD  CONO  COMP  <15  TONS  5.2 

Sub  Total  5.2 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  0.3 

Sub  Total  0.3 

Sub  Total  0.0 

l1iscel|laneous 

Lighls  12.2 

Base  Utilities  0.0 

Misc  Equipment  0.0 

Sub  Total  12.2 


Grand  |Total 


K  S  U  M  S 


Percnt 
Of  tot 
(I) 


29.54 

29.54 

0.00 


1.57 

1.57 

0.00 


68.89 

0.00 

0.00 

68.89 


17.7  100.00 


